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QUATERNIONS     APPLIED     TO      PHYSICS 
IN     NON-EUCLIDEAN     SPACE. 

I.— THE    MATHEMATICAL    METHODS. 

By  Alex.  McAulay,  M.A.,  Professor  of  Mathematics 
in  the  University  of  Tasmania. 

(Received  25th  March,  1914;  read  15th  April,  1914;  issued 
separately  18th  May,  1914.) 

§L  The  utility  of  quaternions  in  matliematical  physics 
in  non-Eiiclidean  space  is  much  the  same  as  in  Euclidean, 
that  is  to  say  they  are  suitable  for  establishing  funda- 
mental relations.  Details  must  be  worked  out  by  some 
system  of  scalar  coordinates.  It  is  hoped  that  the 
applications,  to  Physics,  for  which  the  methods  of  this 
paper  have  been  prepared,  will  appear  in  subsequent 
papers  ;  but,  quite  naturally,  it  has  been  found  that  the 
methods  alone  demand  for  exposition  more  space  than 
can  be  placed  at  the  writer's  disposal  for  the  first  paper 
of  the  series.  As  probably  considerable  intervals  of 
time  will  elapse  between  the  publication  of  successive 
papers,  it  is  well  to  state  at  the  outset  that  the  founda- 
tions of  the  following  have  already  been  treated  : — 
particle  dynamics,  rigid  dynamics,  hydrodynamics,  elastic 
solids  and  electrodynamics  in  free  ether  ;  and  also  four 
types  of  wave-motion,  (1)  in  elastic  fluids,  (2)  and  (3) 
the  two  types  in  elastic  isotropic  solids,  (4)  in  free  ether. 
As  examples  of  the  kind  of  results  that  emerge  we  may 
mention    (1 )    that   in   fluids   the  famous  vortex-motion 
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theorems  are  true  without  any  real  modification  (so  that 
for  instance  a  vortex  theory  of  matter  is  just  as  applic- 
able in  non-Euclidean  as  in  Euclidean  space)  ;  (2)  that 
except  when  wav^e-lengths  are  infinitesimal  compared 
with  the  space  constant,  only  one  of  the  four  types  of 
wave-motion  mentioned  possesses  velocity  independent 
of  wave-length  (and  therefore  possesses  equal  velocities 
of  propagation  for  waves  and  for  groups  of  waves). 
The  one  of  the  four  is  wave-motion  in  ether. 

When  below  we  come  to  byperbolic  space  we  shall 
use  complex  quaternions  [p  +  p'  s/( — 1)  where  p  and/;' 
are  real  quaternions].  If  ^  is  a  complex  quaternion, 
then,  as  Hamilton  prescribed,  the  tensor  Tq  and  the 
unitat  U<7  will  mean  T^-  =  sj  {qYiq)  and  XJq  =  qTq, 
with  the  proviso  that  the  scalar  Tq  is  that  particular  one 
of  the  two  square  roots  whose  real  part  is  positive  ; 
or  if  the  real  part  is  zero,  Tq  is  I  multiplied  by  a  posi- 
tive scalar,  I  standing  for  >/(—!).  The  arc  Aq  of  q 
will  mean  a  complex  scalar  o  +  la  =  cos~i  SU^  where 
a  and  a  are  real,  a  ranging  between  0  and  tt,  and  a 
between  -f-  go  and  —  oo  ;  and  when  a  is  zero  a  is  positive. 
a  will  be  called  the  angle  of  q  and  a  the  advance.  When 
the  advance  is  zero  the  unitat  is  a  versor  ;  when  the 
angle  is  zero  the  unitat  is  a  translator  ;  when  neither 
angle  nor  advance  is  zero  the  unitat  is  the  product 
of  a  versor  and  a  co-axial  translator. 

Elliptic  Space  Preliminaries, 

§2.  The  quaternions  to  be  applied  in  elliptic  space  are 
never  complex  ;  real  quaternions  furnish  a  complete 
geometric  method,  and  Clifl^ord'sbi-quaternions  naturally 
come  forward  with  a  second  allied  method.  For  the 
present  the  quaternions  are  to  be  real  ordinary  quater- 
nions. 

Let,  in  the  first  instance,  the  axes  of  a  complete 
system  of  quaternions  be  lines  through  a  fixed  point  O 
in  an  elliptic  space,  and  let  any  quaternion  q  of  the 
system  (in  addition  to  its  usual  signification  of  a  quotient 
of  two  vectors  through  O)  signify  a  length  measured 
along  the  axis  of  Nq  equal  to  A^'.  If  C)P  is  in  this 
direction  and  of  this  length,  q  may  be  called  the  position 
quaternion  of  P  (origin  O)  and  U^  may  be  called  the 
position  unitat  of  P.      Next  assign  yet  another  meaning 
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to  a  quaternion  according  to  the  following  description  ; 
if  u  is  the  position  unitat  of  P  and  v  is  the  position 
nnitat  of  Q,  vii~'^  is  a  nnitat  signifying  a  length  PQ  in 
the  sense  PQ  measured  along  the  straight  line  PQ  ;  and 
similarly  if  x  is  any  scalar,  xvu~^  is  a  quaternion  signify- 
ing the  same  line-segment. 

The  following  five  fundamental  statements  are  almost 
obvious  : — 

(1)  A  (i'M~i)  =  length  PQ,  or  what  is  the  same 
thing  S(  vir'^)  =  cos  PQ.     For  in  elliptic  space 
cosPQ  =  cosOP.cosOQ  +  sin  OP.  sinOQ.cosPOQ 
iind  we  have    S(z'K«)  =  Sm.  Sw  —  S.  YuYv. 

[Important  note  on  the  establishment  of  our  methods. 
Virtually  all  our  proofs  are  based  on  the  two  cosine 
formulae  for  the  two  spaces.  Certainly  many  tacit 
geometric  assumptions  are  made  below,  (such  as  those 
referi'ing  to  common  perpendiculars  between  lines  and 
planes),  but  these,  did  space  permit,  could  easily  be 
stated  explicitly  and  proved  by  present  methods.] 

(2)  If  P  is  taken  as  origin  in  place  of  O,  the  new 
position  unitat  of  Q  is  understood  to  be  vu~^  If  lo  is 
the  position  unitat  (origin  O)  of  a  third  point  E.  ;  then 
whether  we  take  O  for  origin  or  P  the  line-segment  QR 
is  signified  by  the  same  unitat.  For  wn~'^  (y?<"^)~i 
=  wv~^. 

(3)  Two  interpretations  of  qrq-^.  If  q  and  r  are 
taken  to  represent  quaternions  (or  line-segments)  with 
axes  through  O  there  is  first 
the  usual  interpretation  of 
qrq~'^  as  a  third  quaternion 
with  axis  through  O.  It  is 
what  r  becomes  by  conical 
rotation  round  the  axis  of  q 
through  an  angle  2Kq.  But  p. 
the    diagram    (in    Avhich    the 

lines  mean  straight  lines  and  OAC  and  DAB  are  both 
bisected  at  A  so  that  the  lines  are  all  in  one  plane) 
shows  that  qrq~'^  may  also  be  interpreted  as  the  line- 
segment  (DC  in  the  diagram)  obtained  by  translating 
the  line-segment  r  through  O  (OB  in  the  diagram)  along 
the  axis  of  q  (in  the  diagram  OA  is  the  line-segment 
■q  through  O)  through  a  distance  equal  to  '2Aq.     The 
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line-segments,  one  through  O,  the  other  through  C,  each 
of  which  is  represented  by  qrq~'^,  are  left  parallels  in 
Clifford's  sense.  This  shows  the  connection  between  the 
(doubly  infinite)  several  line-segment  meanings  we  have 
assigned  to  a  quaternion  p.  They  have  equal  tensors 
and  arcs  and  their  axes  are  any  left  parallels.  rq~'^ 
represents  AB  in  the  diagram  ;  therefore  it  represents 
the  left  parallel  of  AB  through  O  ;  therefore  the 
right  parallel  of  AB  through  O  (obtained  from  the 
left  parallel  by  conical  rotation  round  OA)  must  be 
^~i  irq~'^)q  =^  q~^r.  Thus  the  two  parallels  through  O. 
left  and  right,  of  the  line-segment  from  the  point  q 
(origin  O)  to  the  point  r,  are  rq~^  and  q~^r  respectively. 

(4)  If  Q  (position  unitat,  r),  a  given  point,  and  P 
(position  unitat,  ?<)  a  variable  point,  are  such  that 
S{vu-^)  ^  0,  P  is  quadrantally  distant  from  Q,  that  is 
to  say  the  locus  of  P  is  the  polar  plane  of  Q.  Hence 
S.pKq  =  0  (/>  given,  q  current)  is  the  equation  of  the 
plane  polar  toyj. 

(5)  If  u,  r,  w  are  the  position  unitats  of  three 
points  P,  Q,  R  ;   if  x,  //,  z  are  scalars  ;  and  if 

xu  +  7/v  -t  zw  =  0  ; 
then  P,  Q,  K  are  collinear,  and  their  mutual  distances 
satisfy  the  sine  formula 

a-i  sin  Qll  =  ,?/-'  sin  RP  =  z-^  sin  PQ. 
For  a:  +  yvii~^  +  ztvu~^  =0,  so  that  t/Vwm"!  +  zYivw^ 
=  0. 

Clearly  (4)  and  (5)  show  that  one  application  of 
the  present  method  is  very  similar  to  Joly's  use  of  q  as 
a  point  or  plane  symbol  in  Euclidean  space  (Joly's 
Manual  of  Quaternions^  chap.  xvii).  As  will  be  briefly 
explained  below,  Joly's  method  is  much  better  adapted 
to  interpretations  in  hyperbolic  space  than  in  Euclidean 
or  elliptic.  His  (real)  unit  sphere  has  to  be  interpreted 
as  the  (real)  absolute  of  hyperbolic  space. 

Hy])erbolic   Space  Preliininaries. 

§3.  In  hyperbolic  space,  our  initial  principles,  as 
appearing  in  §2,  of  mathematical  necessity,  carry  us  on 
to  a  line  calculus,  a  calculus  precisely  of  the  type  of 
Clifford's  bi-quaternion  calculus  for  elliptic  space. 
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Indeed  these  two  line  theories  in  hyperbolic  and 
elliptic  spaces  are  in  a  sense  identical.  Our  formulae 
for  hyperbolic  space  become  formulae  for  elliptic  space 
by  a  simple  device.  Let  P  =  —  1  as  in  §  1  above  ;  let 
E  be  a  unit  for  \vhicli  E^  =  1  and  such  that  E  is 
commutative  with  quaternions.  E  is  in  fact  Clifford's 
(1).  Let  J  be  put  for  either  I  or  E  ;  it  being  understood 
that  when  J  =  I  our  formulae  have  real  interpretations 
in  hyperbolic  space,  and  when  J  =  E  in  elliptic  space. 
The  reader  is  advised  to  ignore  the  second  possibility 
(J  =  E)  for  the  present,  confining  himself  to  J  =  I 
and  hyperbolic  space.  After  viewing  the  hyperbolic 
development  let  him  return  and  observe  how  we  might 
have  put  J  -=  E  from  the  beginning.  The  reason  that 
the  notation  sinh  c,  cosh  c,  etc.,  is  avoided  below,  and 
the  equivalent  notation  J~i  sin  tic,  cos  tic,  etc.,  is  used 
instead,  is  that  thereby  the  formulae  are  left  ready  for 
interpretation  with  the  meaning  of  J ,  J  =  E. 

[Note  to  assist  the  reader  in  making  the  interpretation 
J  =  E.  li  q  z=  p  +  Ep'  where  p  and  p'  are  real 
quaternions  so  that  5'  is  a  Clifford  bi-qualernion,  we  must 
first,  in  fairly  oljvious  ways,  define,  V^,  Sq,  Ky,  Tq,  Uq, 
Aq  '■=  cos~i  SVq  .  Putting  Aq  =  a  +  Ea'  where  a 
and  a'  are  ordinary  real  scalars,  called  angle  and 
advance  ;  there  is  more  difficulty  than  with  complex 
quaternions  in  a  precise  and  unambiguous  use  of  these 
terms.  SU^'  being  =  b  +  E6'  we  have  cos  a  cos  a  =  b, 
sin  a  sin  a  =  —b';  and  both  b  and  b'  may  be  positive 
or  negative.  Remembering  that  in  elliptic  space  a  twist 
with  a  and  a  for  advance  and  angle,  about  a  given  axis, 
is  the  same  as  a  twist  with  a  and  a  for  advance  and 
angle,  about  the  polar  axis  ;  we  see  that  any  rule  for 
determining  angle  a  and  advance  a  from  b  and  b'  ought 
to  be  ambiguous  to  the  extent  that  the  two  are  inter- 
changeable. In  view  of  all  this  I  prefer  the  following 
rule  : — Let  one  of  the  two  a  and  a  be  between  0  and  tt, 
and  the  other  between  ^tt  and  —  ^tt  ;  in  the  case  of  a 
pure  translator  or  versor  let  the  range  of  values  be, 
0,  tt]. 

§4.  We  shall  pass  lightly  over  such  parts  of  the 
treatment  of  hyperbolic  space  as  are  suggested  by  §2 
above. 
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Let  a  translator 

u  =  cos  Jc  +  £  sin  Jc  =  exp  (eJc) 

where  c  is  a  real  scalar  and  e  a  real  unit  vector,  represent 
a  line-segment  through  a  given  point  O  of  hyperbolic 
space  ;  and  if  OP  is  in  the  direction  e  and  of  length  c 
let  u  be  taken  as  the  position  unitat  of  P  (origin  O). 
If  with  origin  O,  n,  v  are  the  position  unitats  of  points 
P,  Q  vu-^  signifies  the  line-segment  PQ.  Expandji?M-i 
in  full  thus  ;  if 

u  =  cos  Jc  +  £  sin  Jc,  and  v  =  cos  Jc'  +  e  sin  Jc' 

then 

rw~i  =  vKu 

=  (cos  Jc  cos  Jc'  -  sin  Jc  sin  Jc'  Ste') 

+  (—  £  sin  Jc  cos  Jc'  +  £'  sin  Jc'  cos  Jc 

+  \te  sin  Jc  sin  Jc'j 
=  cos  Jc"  -f-  a"  sin  Jc" 

where  c"  is  a  real  scalar  and  c"  is  a  unit  vector  (the  state- 
ment meaning  that  f"^  =  —  1 ),  which  in  general  is 
complex.  It  is  important  to  note  that  the  necessary  and 
sufficient  condition  for  e"  to  be  real  is 

Yee.  sin  Jc.  sin  Jc'  =  0 
or  P,  Q  and  the  origin  are  collinear.  Since  t"  is  in 
general  complex  vit'^  does  not  belong  to  the  triply 
infinite  system  of  u,  v.  On  the  other  hand  vii'^  is  not  a 
general  unitat  since  S.vu~^  is  real.  It  is  in  fact  the 
general  form  of  a  translator ;  satisfying  the  single 
scalar  relation  that  its  angle  is  zero. 

§5.  This  jtroperty  that  ivr"i  belonors  to  a  quintuple 
infinite  system  and  not  to  the  triply  infinite  system 
of  u,  V  is  of  course  an  important  distinction  from  the 
case  for  elliptic  space  of  §2  above.  Nevertheless  we 
have  five  fundamental  statements  similar  to  those 
numbered  above  for  elliptic  space. 

(1)  J-iA(r?/-i)  equals  distance  PQ  ;  or,  what  is 
the  same,  Sivw''-)  =  cos  (J.PQ). 

(2)  If  IV  is  the  position  unitat,  of  a  third  point  R  j 
wv~'^  signifies  the  same  line-segment  QR,  whether  O  or 
any  other  point  P  be  taken  as  origin. 

(3)  nvu-^  is  the  line-segment  v  translated  along  the 
axis  of  u  to  a  distance  2J~iA?/. 
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(4)  In  hyperbolic  space,  contrary  to  the  case  in 
elliptic  space,  we  cannot  have  S{um~1)  =  0  for  two  real 
points.  To  obtain  the  equation  of  a  plane  in  the  form 
SjoK^'  =  0  we  are  led  to  define  the  position  nnitat  of  the 
plane  throuofh  P  (position  imitat  u)  perpendicular  to 
OP,  as  uUYu.  P  being  given  ;  and  Q,  with  position 
unitat  y,  being  variable  ;   Q,  is  on  the  plane  provided 

SyK(MUVM)  =  0. 

This  is  easily  proved  from  (6)  below  by  taking  the 
origin  at  P,  so  that  the  position  unitats  of  Q  and  O 
become  vu~'^  and  w"i.  Expressing  that  cos  QPO  =  0 
we  get  the  the  equation  just  written.  The  characteristic 
of  such  a  position  unitat  of  a  plane  is  that  the  angle  has 
the  definite  value  ^tt  ;  for  a  point  the  definite  value  was 
zero.     Taking  v.  =  exp  (eJcj  we  have  in  full 

ulJYu  =  6  exp  (eJc)  =   -   sin  Jc  +  a  cos  Jc 

=  exp  (£[^7r   rf   Jc]) 

from  which  we  see  that  the  scalar  is  a  negative  pure 
imaginary  and  the  vector  is  real.  The  plane  passes 
through  the  origin  when  c  is  zero.  In  this  case  its 
position  unitat  is  the  real  vector  e. 

(5)  If  u,  V,  w  are  the  position  unitats  of  three 
points  P,  Q,  R  ;  if  x,  y,  z  are  scalars  ;  and  if 

xu  +  yv  +  zw  =  Q 

then  P,  Q,  R  are  collinear  and  their  mutual  distances 
satisfy  the  sine  formula 

a-i  sin  (J.  QR)  =  3/-1  sin  (J.  RP  )  =  z-^  sin  (J.  PQ). 

§6.  We  have  now  to  make  some  similar  fundamental 
statements  which  are  confined  in  application  to  the 
present  method,  being  inapplicable  or  unnecessary  with 
the  method  of  §2. 

(6)  There  is  no  special  mathematical  property  dis- 
tinguishing the  origin  O  from  any  other  origin  P. 
At  first  sight  this  statement  seems  inconsistent  with 
the  prescription  that  vector  parts  of  line-segments 
through  O  are  pure  imaginaries,  whereas  with  other 
origins  this  is  not  so.  But  this  is  a  mere  question 
of  terms,  not  one  of  contained  mathematical  meaning. 
If  we  translate  i,  /,  k,  three  real  rectangular  unit  vectors 
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througli  O,  to  the  point  whose  position  quaternion  is  cf' 
they  become 

i'  =  qiq-\         f  =  qjq-\  //  =  qkq-\ 

If  i,  /,  k  are  called  real  we  must  call  i\  j',  k'  complex 
because  q  is  complex.  But  the  calling  one  set  real  and 
the  other  complex  is  a  mere  naming  of  the  two  sets  and 
does  not  imply  any  difference  of  contained  meanings. 
All  properties  of  the  set  i,  j,  k  in  the  first  place  and  of 
i\  j\  li  in  the  second  are  based  on 

P  =/  =  ^2  ^  ^-y^  ^   _i 
and  P  —  p  =  k'-  ^i'j'k'  =  —  1 

and  no  alteration  would  occur  in  any  application  if 
we  called  i\  j,  k'  real  and  therefore  ?, j,  k  complex. 

(7)  When  the  origin  is  shifted  to  the  point  Kq,  we 
have  seen  that  the  position  unitat  y  of  a  ])oint  changes  to 
vVq~'^.  The  same  rule  holds  for  the  position  unitat  v  of 
a  plane  ;  it  likewise  changes  to  v'iio~^  ;  for  the  equation 
of  the  plane,  v  given,  is  ^ia/~^  =  0,  or 

Although  a  change  occurs  in  the  position  unitats 
themselves,  no  change  occurs  in  the  ratio  of  any  two 
of  them.  Hence  in  interpreting  the  meaning  of  any 
such  ratio  we  may  take  the  origin  wherever  we 
please.  Thus  if  vu~^  ^  vu~^  where  m,  v,  u,  v'  are  the 
position  unitats  of  four  points,  how  are  the  points 
related  ?  Take  the  point  u  for  origin  so  that  u  becomes 
unity  and  v  is  of  the  form  cos  Jc"  +  t"  sin  Jc"  where  t" 
passes  through  the  origin  and  may  be  considered  real. 
Thus 

v'u'~^  :=  COS  Jc"  +  t"  sin  Jc". 

Now  when  using  t"  above  we  saw  that  this  implied  that 
the  points  ?/,  w'  and  the  origin  were  collinear.  Thus  the 
original  three  v\  ?/,  7/  are  collinear,  and  similarly  v.  u' 
and  V  are  collinear.  Hence  regarding  u  and  /"  as  given, 
when  vu'-'^  =  vu~'^  the  points  u,  v'  are  both  on  the  given 
straight  line  joining  the  points  ?<,  v.  And  their  distance 
apart  is  the  given  distance  of  u,  v  apart  ;  because 
S?/«'~^  =  Sy?/~^  This  discussion  shows  that  our 
present  method  is  primarily  a  calculus  of  lines  and  not 
one  of  points  and  planes.  To  adapt  it  to  points  and 
planes  an  origin  has  to  be  selected. 


IN    NON-EUCLIDEAN    SPACE.       BY    A.    MC  AULAY.  9 

(8)  If  u  and  v  are  intersecting  planes  take  the 
origin  on  their  line  of  intersection.  If  they  are  non- 
intersecting  planes  take  the  the  origin  at  the  point  where 
their  common  perpendicular  meets  one  of  them.  [If 
they  are  parallel  planes  Y .vu—'^  as  a  matter  of  fact  is  a 
nullitat  and  S.y?^"^  =  1  ;  proof  of  which  is  left  to 
reader.]  If  either  u  or  v  is  a  point  take  that  point  for 
origin.  Then  the  following  interpretations  are  rendered 
evident.  (i)  When  u  and  v  ai'e  intersecting  planes  vu~'^ 
is  an  ordinary  versor  whose  axis  is  definitely  fixed 
in  space  (the  axis  is  the  line  of  intersection)  and  whose 
arc  is  the  angle  between  the  planes.  (ii)  When  u  and  v 
are  non-intersecting  planes  or  when  v  and  v  are  two 
points  vu~^  is  a  translator  whose  axis  is  the  common 
perpendicular  of  the  planes  or  the  line  joining  the  points, 
and  whose  advance  is  the  distance  between  the  planes  or 
the  points.  (iii)  When  u  and  v  are,  the  one  a  point  and 
the  other  a  plane,  vu~^  is  a  nnitat  whose  angle  is  \it, 
whose  advance  is  the  distance  between  the  point  and 
plane,  and  whose  axis  is  the  perpendicular  from  point  to 
plane.  It  Avill  be  seen  that  a  unit  vector,  with  definite 
axis  fixed  in  space,  occurs  twice  among  these  interpreta- 
tions. Under  (i)  it  occurs  as  the  ratio  of  two  intersecting 
perpendicular  planes  ;  under  (iii)  it  occurs  as  the  ratio  of 
a  plane  and  an  incident  point.  With  our  present 
geometric  interpretations  this  geometric  concept  of  a 
directed  unit  line  with  axis  fixed  in  space  ought  not  to 
be  called  a  vector  ;  for  the  future  we  shall  call  it  a  unit 
rotor. 

(9)  Turn  the  unit  rotor  i  througli  an  angle  a 
towards  the  rotor  J;  then  translate  the  turned  rotor 
along  the  rotor  A  to  a  distance  a.  The  first  change  of 
position  is  effected  by  the  o))erator  e*"'"^  (  )  g-^"''^  and  the 
second  by  the  operator  e*"^"''''  (  )  e"^"^"'''^ ;  that  is  to  say  i 
is  first  changed  to  e'^^H  and  then  to  e("  +  "^"'''''i.  Since  i 
and  the  final  ^f^  +  JfO^i-i  are  any  two  unit  rotors,  we  have 
here  proved  that  the  ratio  e'e"^  of  any  unit  rotor  z  to  any 
othpr  £  is  the  unitat  whose  axis  is  the  common  perpen- 
dicular between  e  and  e',  and  whose  angle  and  advance 
are  the  angle  and  distance  of  the  twist  about  this 
eommon  perpendicidar,  which  converts  the  one  into  the 
other.  We  have  geometrically  interpreted  the  general 
■complex  unitat  and  incidentally  justified  our  terms 
angle,  advance,  versor,  translator. 
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IS 


X  and  y  being  real  scalars,  xi  is  a  rotor  ;  Jj/i 
rotor-couple  ;  (x  +  Jy)  i  is  a  motor,  [See  §7  below.] 
Clearly  multiplication  by  x  +  Ji/  completes  our  inter- 
pretations. Without  entering  into  details,  it  will  be 
evident  to  the  reader,  that  we  have  a  unique  geometric 
interpretation  in  hyperbolic  space  of  the  general  com- 
plex quaternion  as  the  ratio  of  two  motors. 

(10)  q{  )  q~^  where  g-  is  a  complex  quaternion 
shifts  any  motor  (or  complex  quaternion)  by  a  finite 
twist  whose  axis  is  that  of  q  and  whose  angle  and 
advance  are  twice  those  of  q.  [For  proof  take  the 
motor  as  w  +  Jo-  Avbere  w  and  a  are  rotors  through  the 
point  of  intersection  of  the  rotors  i,  j,  k  ;  and  take  q  as 
[X  -r  Jy)e(«  +  J«''^'.] 

(11  \  The  rate  of  increase  of  a  motor  a,  fixed  in  a 
rigid  body  can  be  expressed  as  Yya  where  -y  is  a  motor 
expressing  the  rate  of  displacement  of  the  rigid  body, 
[7  =  2Yqq-^  where  q  is  as  in  (10)]. 

(12)  If  a,  /3,  7  are  three  motors  such  that  a  +  j3 
+  7  =  0  one  straight  line  intersects  all  three  axes 
perpendicularly  (for  VjSa"^  +  ¥70"^  =  0).  If  A  is  a 
unit  rotor  along  this  line,  and  i  any  unit  rotor  inter- 
secting k  perpendicularly,  then 

Ua  =  e^'H,       U/3  =  e^"-i,       U7  =  e''-i 
where  a,  Z>,   c  are   complex   scalars   satisfying   the    sine 
formula, 
Ta'sin  {c  —  b)  =  T/3  sin  (a.  —  c)  ^  T7/siu  {b  —  a). 

[Interpret  the  condition  Saj37  =  0,] 

If  a  and  j3  are  two  motors  ;  then  if  Saj3  =  0  they 
inteisect  perpendicularly,  and  conversely  :  and  if  Va(5 
=  0  they  are  co-axial,  and  conversely, 

(13)  If  (u,  (T  are  rotors  through  the  origin,  required 
the  axis,  pitch,  etc.,  of  the  motor  w  +  Jo-,  First  obtain 
the  co-axial  unit  rotor  by  dividing  by  T((u  +  'Tcr),  that 
is,  by  s/(— w^  —  J^a^  —  2JSw(t).  Let  this  unit  rotor 
be  (jJq  +  Jffo  where  (Uq,  <ro  ^^'^  rotors  through  the  origin  j 
(for  which 

Wo"    +    'I'tTo^  =    —    1,       Sa»o(To  =  0). 

Then  put  Wo  +  •^0-0  =  ^-O'  +  J'')'.-/  and  deduce 
.I(7o  wo~'  =  ^  tan  t)b. 
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Straight  Lines    Symmetric  About  a   Point;     Components 
and  Monients  ;  Rotors  and  Rotor-couples* 

§7.  In  elliptic  space  there  is  a  special  method  of 
resolution  (by  left  and  ri^ht  parallels)  of  forces  and  the 
like  which  is  inapplicatjle  to  hyperbolic  space  ;  but 
resolutions  in  the  latter  easily  translate  to  corresponding 
resolutions  in  the  former.  Let  us,  then,  pay  special 
attention  to  hyperbolic  resolutions.  The  terms  "  equal 
and  opposite  "  and  "  equal  and  similarly  directed,"  as 
applied  to  rotors,  may  be  based  on  the  conception  of  the 
straight  line  symmetric, 
about  a  given  point,  to  a 
given  straight  line.  Let 
AB  be  a  given  straight  line 
and  C  a  given  point.  Join 
the  points  A,  B,  ....  to  C 
and  produce  to  A',  B',  .  .  .  . , 
making    AC    equal   to    CA' 

etc.  The  locus  of  A',  B',  ....  is  the  straight  line 
symmetric  to  AB,  about  C.  C  is  the  centre  of  symmetry, 
and  the  straight  line  through  C  perpendicular  to  the 
plane  CAB  is  the  axis  of  symmetry  ;  AB  and  B'A'  are 
similarly  directed  ;  AB  and  A'B'  are  opposite.  [In 
hyperbolic  space,  AB  and  B'A'  are  any  two  non-inter- 
secting coplanar  straight  lines  ;  in  elliptic  space  they  are 
any  two  coplanar  straight  lines  whatever.  In  hyperbolia 
space  there  is  only  one  centre  and  one  axis  of  symmetry. 
In  elliptic  space  there  are  two  axes,  and  for  polar  space 
two  centres,  for  antipodal  space  two  pairs  of  antipodal 
centres.  Tlie  terms  "similarly  directed"  and  'oppo- 
site "  give  different  meanings  for  the  two  axes ;  and 
except  when  the  centre  or  axis  of  symmetry  is  given  the 
terms  ought  not  to  be  used  in  elliptic  space  ;  unless  we 
elect  to  imply  that  the  "  near  "  centre  and  axis  is  to  be 
understood,  to  the  exclusion  of  the  "  far "  centre  and 
axis.]  The  centre  of  symmetry  is  the  mid-point  of  the 
common  perpendicular  MM'  of  the  two  straight  lines. 
Below  the  length  CM  is  taken  to  be  z  ;  the  unit  rotor 
along  CM  is  taken  to  be  ^  ;  and  the  unit  rotor  through 
C,  perpendicular  to  A,  in  the  plane  CAB,  is  taken  to  be 
;'.      For    application    in    §8    below,    it    is    important    to 

*  Probably  the  contents  of  §7  are  well  known.    If  that  is  so,  no  liarrn  cart 
come  from  again  enunciating  what  happens  to  be  important  for  our  purposes- 
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remark,  that  the  one  straight  line  B'A'  may  be  obtained 
from  the  other  AB  by  a  translation  2AC  through  any 
point  A  of  the  second  mentioned. 

Equal  and  similarly  directed  unit  rotors  along  AB 
and  B'A'  are 

g-JzAy  ^^  j  ^>Qg  J 2-    ^    I  gjj^  ^2. 

Equal  and  opposite  unit  rotors  are  obtained  by  reversing 
the  first  of  these.  Thus  two  equal  and  similarly  directed 
unit  rotors  combine  to  a  similarly  directed  rotor  through 
the  point  of  symmetry,  whose  magnitude  is  2  cos  Jz  ; 
and  two  equal  and  opposite  unit  rotors  combine  to  a 
rotoi'-couple  (2z  sin  Jz)  along  the  axis  of  symmetry 
whose  magnitude  is  2j~i  sin  Jr  and  whose  sense  is  that 
which  we  should  expect  from  Euclidean  analogies. 
Call  this  sense  the  usual  sense,  and  call  the  opposite 
sense  ths  unusual  sense.  If  we  combine  tw^o  equal  and 
opposite  rotor-couples  by  changing  the  above  /  to  JJ  we 
get  2Je  sin  Jr.  In  hyperl)olic  space  this  gives  us  an 
unexpected  result  ;  namely,  that  a  couple  of  rotor- 
<?ouples  has  the  unusual  sense.  The  anomaly  does  not 
occur  in  elliptic  space. 

The  anomaly  is  sufficiently  important  to  deserve  a 
kinematical  comment.  If  we  combine  a  right-handed 
velocity  of  rotation  a  about  AB,  in  the  diagram,  with 
an  equal  one  about  A'B'  we  get  as  we  should  expect  a 
velocity  of  translation  along  the  axis  of  symmetry,  in 
the  usual  sense,  equal  to  2a  sinh  z.  On  the  other  hand, 
if  we  combine  a  velocity  of  translation  a  along  AB  with 
an  equal  one  along  A'B'  we  get  in  hyperbolic  space,  as 
we  should  scarcely  expect,  a  velocity  of  rotation 
{2«'  sinh  z)  in  the  direction  of  the  curved  arrow  in  the 
diagram.  [This  is  neither  oversight  nor  nonsense.  In 
Euclidean  space,  in  a  similar  case  the  result  would  be 
zero.  Let  tlie  reader  ask  himself  Avhat  he  means  by  the 
combination  of  two  velocities  of  translation  of  a  rigid 
body.] 

A  rotor  or  rotor-couple  is  given  at  a  given  point  A, 
the  magnitude  being  a.  It  is  required  to  replace  it  by  an 
equivalent  rotor  and  rotor-couple  at  a  second  given  point 
C.  Join  AC  and  produce  AC  to  A'  making  AC  =  CA'; 
and  at  A'   introduce  two  equal  and  opposite  rotors  or 
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rotor-couples,  each  of  magnitude  ^a.  Then  combine 
one  of  these  with  ^a  at  A  and  the  other  Avith  the 
remaining  ^a  at  A.  The  effect  is  easily  deduced  from 
the  above  and  may  be  stated  as  follows.  The  rotor  at 
A  is  equivalent  to  a  component  rotor  at  C,  the  magnitude 
of  the  component  being  a  multiplied  by  cos  [J.  distance 
CA]  ;  together  with  a  moment,  that  is  a  rotor-couple 
through  C,  the  magnitude  of  the  moment  being  a  multi- 
plied by  J~^  sin  [J.  distance  CA]. 

§8.  Let  w  -h  J(T  =  (t>'  -I-  Jcr'  where  w,  <y  are  rotors 
through  O,  and  w',  ct'  rotors  through  P,  and  let  the 
position  unitat  of  P  (origin  O)  be  u.  By  §7  the  com- 
ponent and  moment  of  a>,  at  P,  are  ^(w  +  i/ijju-^)  and 
^{w  —  uii)U~^)  respectively  ;  and  the  component  and 
moment  of  Jo-,  at  P  are  |J(o-  +  uau~^)  and  hH<T  —  uaii-^) 
respectively.      Hence 


Jo 

•'=    ^(W     +     J  (7) 

+'iu 

(—  w  + 

J(7)«-i  i 

This  is 

(1)'    +    J(t'    = 

(1)'  —  .Jcr'  = 
applicable  to  ell 

to    + 
n{u)  ■ 

iptic  1 

J  a 
space  by 

I 

putting 

J 

(1> 

:    E. 

In  the  notation  of  §2  where  E  is  not  used,  the  same 
reasoning  applies  ;  rotor  w  at  O  gives  rotor  ^(w  +  vww'^) 
and  rotor-couple  i(w  —  Uh)U—^)  at  P,  and  rotor-couple  a 
at  O  gives  rotor-couple  h{(r  -  naii-^)  and  couple  of  rotor- 
couples  (i.e.  rotor)  ^{a  —  iiaw^)  at  P  ;    or 

u}'  =  Mo>  +  a)   +  i'/(w  —  o-)«~'       \ 
a  =  h{w  +  (t)   +   h>fi  —  10  +  (t)m"'  j 

W     +    (t'  =   (jO    +    (T  \  /.2\ 

h)    —  a   ^  uyM  —  o-)/<^  /  ' 

In  addition  to  (2)  we  have  the  statements  from  §2  above 
that  left  and  right  parallels  at  P,  of  w  at  O,  are  denoted 
by  a>  and  utou  "^  ;  and  similarly  for  a.  Hence  component 
and  moment,  [at  P],  of  w  at  O,  are  ^(left  -f-  right 
parallels)  of  w  at  O,  and  ^(left  —  right  parallels)  of  hy 
at  O,  respectively  ;  and  similarly  for  a. 

Real  Linear  Transformations  of  Points  and  Planes. 

§9.  The  explanation  of  the  meaning  of  (1)  of  §8  is 
more  concise  than  that  of  (2) ;  and  when  motors  naturally 
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present  themselves,  as  in  most  physical  applications,  then 
equations  after  the  model  of  (1),  which  treat  the  motors 
as  wholes,  are  to  be  preferred  to  the  others.  But  in 
pure  geometry,  where  three  scalar  coordinates,  in  place 
of  six,  are  more  natural,  the  method  of  §2,  and  the 
corresponding  method  for  hyperbolic  space,  namely 
Joly's,  seem  to  the  writer  superior. 

If  0  is  a  quaternion  linity,  the  conjugate  ^'  of  (p  is 
defined  by  S^^r  =  Sr^'^y  for  any  two  quaternions  q,  r. 
The  K-conjugate  ^'  of  0  is  defined  by  S.qK(pr 
=  S.rK(p^q  ;  that  is,  the  bilinear  scalar  S.pK.q  is  used 
in  the  definition  of  ^'  in  the  same  manner  as  the  bilinear 
scalar  ii.pq  is  used  in  the  definition  of  ({/.  It  follows 
from  the  definitions  that  0'  =  K(^'K  ;  K  itself  b«ng  a 
quaternion  linity  which  is  both  self-conjugate  and  self- 
K-conjugate.  In  elliptic  space  0^  is  of  importance,  and 
not  (j)'.  Tins  is  due  to  the  fact  that  the  equation  of  the 
absolute  is  S.qKq  =  0,  not  S.y^  =  0.  The  equation  of 
any  quadric  is  S.qKipq  =  0  where  (p  is  self- K-conjugate. 
The  quadric  being  real,  and  therefore  <p  real,  it  can,  by 
proper  choice  of  origin  invariably  be  expressed  in  the 
(wholly  real)  form 

0^  =  ^  Sy   —  a/'S/'q   —  ^ijSjq  —  c/iSkq 
i,  /,  k  intersectmg  in  the  origin.      [For  an  application 
below  it  should  be  added  tliat  when  we  do  not  permit 
choice  of  origin  the  real  form  is 

1>^J^^(f/^-'J]^~^  ~  ftfS.iqp'^  —  f'jSjqj>~^  —  ck^.kqj)'^).  ]>, 
Putting  p  =  ?'p'  the  last  changes  to 

(Pq  =  {aS.qp-^  — r/fS./qp-^  —  ('j^'jqP~^  —  bh^.kqp-^).p\ 
there  being  no  real  distinction  between  the  four  mutually 
quadrantally  distant  points  whose  position  unitats  are 
1,  i.j,  h]. 

The  general  real  K-skew  linity  (^'  =  —(f)  has  the 
very  simple  form  (pq  =  aq  +  7/8  where  a,  j3  are  real 
given  vectors.  The  general  (p  for  Avhich  ^'^  =  1  =  ^(^^ 
has  the  equally  simple  form 

^q  =  pqp'''^,  with  T/^  =  Ty/. 
In  elliptic  space    the    point   (or    plane)    transformation 
r  ^=  fpq,  (p''(p  =  I,  means  kinematically   the  general  finite 
twist;  and    the   transformatijan  r=  (pq,  ^^  =  —  ^,  con- 
Tcrts  a  position  quaternion  q  into  the  rate  of  change  of 
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position  quaternion  due  to  a  clianwing'  twist.  Similarly 
below,  for  hyperbolic  space,  we  have  the  interpretations 
of  ^'0  =  1  and  (p'  =  —(j>. 

The  real  linear  transformation  in  hyperbolic  space 
requires  that  we  translate  to  Joly's  notation  and  then 
if  we  please  back  to  our  own.  Let  C  be  the  complex 
self-conjugate  quaternion  linity  C  =  S  +  IV.  [Ele- 
mentary properties  of  C.  C  is  a  square  root  of  K,  that 
is  C*  =  K  ;  C^  =  K2  =  I  ;  C3  =  C-i  =  KG  ;  C'=  C 
^  C^ ;  C~^  =  S  —  IV.  Since  C  —  1  annuls  scalars, 
and  C  —  I  annuls  vectors,  C  satisfies  the  quadratic 
(C  —  l)(C— I)  =  0.     If 

rj  =  Cp,         (/  =  Cp 

then  ^.qKr/  =  S.j'p,        rjKq  =  S./r. 

Thus  K-conjugacy  in  the  system  rj,  q  (our  system) 
corresponds  to  conjugacy  in  the  system  p,  y  (Joly's 
system)].  If  j)  is  one  of  Joly's  point  or  plane  symbols 
(according  to  Joly,  interpreted  in  Euclidean  space)  then 
(/  =  C/*  is  our  corresponding  hyperbolic  position  quater- 
nion. Joly's  plane  S.y^^o  =  ^  becomes  our  plane 
S.(/K^o  =  0  ;  Joly's  0  becomes  our  C(^C~^  ^  i/; ;  so  that 
Joly's  ^'  becomes  our  ;//\  For  real  linear  transforma- 
tions, it  is  Joly's  ^,  not  our  ^,  which  is  a  real  linity. 

From  the  above  standard  forms  when  «■/)'=  ih<^  we 
may  derive  standard  forms  for  <^'  =  ±0  by  noting  the 
following  statements  ;  if  </>'  =  ±0,  then  (K^)'  =  ±K0 
and  conversely  ;  and  also,  if  ^^  =  ±0,  then  ((/)K)' 
=  ±^K  and  conversely.  I  do  not  see  how,  similarly, 
to  obtain  a  standard  form  for  0  when  ^'^  =  I  ;  but  such 
a  form  may  be  obtained  by  translating  from  our  notation 
for  a  finite  twist  t^jq  =  pq2^'~^t  into  Joly's  notation. 
First  effect  a  conical  rotation  about  a  line  through  the 
origin  ;  then  effect  a  translation  along  a  line  through  the 
origin.  The  first  converts,  in  Joly's  notation,  q  to  rqi—'^  ; 
the  second  converts  q  to  —  K^  +  '2pS.pl\.qlS.p^  so  that 
when  (p'cj)  =  1  we  have 

<j>q  =  —  r.l'iq.7'~^  +  2p'S.prlvq7-~^IS.p^. 

This  is  very  different  from  Joly's  standard  indeterminate 
iorm  for  this  case. 
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Non-Euclidean   Space  Integrals,    Curl,  Sfc. 

§10.  If  '/■  and  r  +  dr  are  the  position  quaternions  of 
two  neighbouring  points  then  (r  +  dr)r~^  has  been 
interpreted  in  §2  as  a  quaternion  whose  angle  and  axis 
indicate  the  elementary  line-sesment  joining  the  points  ; 
in  §§3-8  as  a  bi-quaternion  (in  Clifford's  sense  for 
elliptic  space,  in  Hamilton's  sense  for  hyperbolic  space) 
indicating  the  same  thing.  Tracing  the  interpretation  a 
step  further  we  may  say  that  in  all  three  cases  the  rotor 
element  joining  the  points  is 

J-'Vdrr-'  =  dX=  J~^duu-\ 

if  u,  u  +  du  are  the  position  unitats  ;  provided  J  means 
unity  in  the  real  quaternion  method,  V( —  1)  in  the 
complex  quaternion  method,  and  E  in  the  Clifford- 
bi-quaternion  method.  This  extension  of  the  meaning 
of  J  will  be  henceforth  understood.  A  general  function 
of  r  is  a  function  of  position  and  of  an  independent 
scalar  T?-.  [To  fix  the  ideas  take  Tr  as  any  given 
function  of  the  time  (such  as  e'),  the  same  for  every 
point  of  space.] 

Define  the  scalars  ?r,  .r,  ?/,  z  and  the  operators  ^,  6,  by 

/•  =  ,r  +  .!(/./•  +  Ji/  +  kz),  ^ 

^  =  D„.  —  .I-'(^'Dr  +.yD^  +  ADj,  (    ...     (1) 

e  =  — ,)V;-^  ) 

Space  differentiations  are  effected  by  0.  ^  has  been 
introduced  merely  to  suggest  to  the  reader  the  definition 
of  9  and  also  the  proofs  of  the  fundamental  properties 
(2),  (3),  (4)  below  of  0. 

For  space  differentiation  we  have 

d.  =  —  ^d\Q (2) 

3f  is  a  symbolic  quaternion  passing  through  the  origin, 
whose  coordinates  D,,.,  etc.  may  be  treated  as  constants. 
0  is  a  symbolic  rotor  passing  through  the  point  r,  whose 
coordinates  may  not  be  treated  as  constants,  because  of 
the  r  included  in  the  definition  of  0. 


IN    NON-EUCLIDEAN    SPACE.       BY    A.    MC  AULAY.  17 

II,  as  above,  standing  for   Ur,  and  [/>,  ;/]  for  any 
function  linear  in  each  of  two  quaternions  we  have 

[e„«j  =  .i[^,  ^«]        (3) 

the  suffixes  and  the  (^,  Z,)  having  the  usual  quaternion 
significations.  The  following  are  examples  of  the  use 
of  (3)  :— 

eS7^  =  J^S?«  =  —  JVz^ 

e .  u-^  =  —  e^ .  u-hi^u-^  =  J(3S«  +  Vw). 

Let  5-  be  a  function  of  position  only,  not  of  Tr  ; 
let  the  tri-linear  expression  [6^,  0j,  q^  imply  that 
the  differentiations  of  each  9  alFect  q,  but  that  they 
do  not  affect  the  variable  factors  r  of  either  0  ;  and  let 
[9p  0j',  ^ J  imply  that,  in  addition,  the  variable  factor  of 
second  9,  namely  9/,  is  affected  by  the  differentiations 
of  the  other  9,  namel}  9j.     Then  we  have 

[9,,  9/,  ryj  =  [9,,  9^,  q,]   +  J[^,  V^9„  .yj     ...  (4) 

Q'^q  of  course  means  9(9(/),  that  is  9j  9/ 7^  ;  whereas 
9^^  q^  of  course  means  9^  9^  qy  Thus  9^^  (but  not  9^)  is, 
like  the  V^  of  quaternions  in  Euclidean  space,  a  scalar 
operator.  An  important  special  case  of  (4)  is  Q'^q 
=  e^^q^  —  2.19(7,  or 


and 

Hence  9(9 
also  is  (9  +  J;" 

<p  being    any    quaternion    Unity    which    is    a    function 
of  position,  the  line-surface  integral  is 

LdX  =  {L,Vdv(e^  +  2J>       (6) 

which  is  proved  by  first  proving  that   \rJX  =  2.1     r/vl)y 

§7  above,  and  then  proceeding  as  in  the  Euclidean  case. 
[^Utility  of  quaternions  in  Physics,  §6.]  Here  dv  is  a 
rotor   element   of  any   surface  and   d\  a   rotor   element 


9(9  +  2.1  )y  =  e^-vji 

9(9  +  2J).  =  8.9^.  i 

(5) 

+  2.r)  is  a  scalar  operator. 

,  and  therefore  so 
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of  the  complete  boundary,  the  relative  senses  of  the  two 
being  as  usual.     The  surface-volume  integral  is 

f^dv  =  {{L^Q^db     (7) 

where   db  is  .  an   element   of  any  given   volume   and   dv 
a  rotor  element  of  the  complete  boundary,  pointing  away 


from  the  bounded  volume.     [That      r/v  ;=  0  for  a  closed 

surface  follows  from  U/X  =  2J     c?v  for  an  open  surface.] 

o-  being  any  vector  function  of  position  (rotor,  rotor- 
couple  or  motor  ;  but  generally  to  be  thought  of  as  a 
rotor),  and  ^  ==  S(  )(t,  (6)  and  (7)  become 

|S,TC?X=   f[S.r/v  j9  +   2J)(r       (8) 

S(Tdv=  {{[SQadh  (9) 


\l 


(8),  (9)  and  (2)  give  us  the  proper  forms  for  curl 
convergence  and  gradient  (denoted  below  by  crl,  cnv, 
and  grd).  In  Euclidean  space,  if  </  is  a  quaternion 
function  of  position  we  conveniently  define  thus 

crl(/  =  V'^Vq,       cnxq  =  Sv^',       gi'dy  =  V% 
so  that  V7  =  (crl  +  cnv  +  grd)^'. 

Similarly  in  non-Euclidean  space  a  symbolic  quaternion 
linit^  A  takes  the  place  of  the  symbolic  linity  v(  )•     Let 

Ay=  (e  +  2,lV)g         (10) 

Then  crlry  =  VAVy  =  V.  0   +   2J)Vr/'j 

cnv^.=  SA7=  S0r/  (  . 

whence        Aq  =  (crl  +  cnv  +  grd)//  * 

It  is  easy  to  prove  that 

(crl  +  grd  +  cnv)2  =  A^ 

=  crP  -H  cnv  .  grd  +  grd  .  cnv      ...     (12) 
the  last  equation  implying  the  six  zero  relations 
0  =  crl .  grd  ^  crl .  cnv  ^  grd .  crl 

=  grd  .  grd  =  cnv  .  crl  =  cnv  .  cnv    ...     (13) 

When  q,  the  quaternion  function  of   a   point,  consists 

of  a  rotor  through  the  point  and   a   real  scalar  we   will 

call  it  local.      From  (2),  (8)  and  (9)  it  is  obvious  that 
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A^'  and  each  of  its  three  named  parts  crl^',  cnv^,  grd^' 
are  local  when  q  is  local.  The  operators  A,  etc.,  will 
therefore  be  called  localizing^  operators. 

The  reader  is  recommended  to  prove  the  following. 
In  (1)  §8  above,  w,  o-  are  constant  rotors  through  the 
origin  and  w  +  Jo-  =-.  w  +  Jtr'  is  the  velocity  motor  of 
a  rigid  body  ;  u/  and  a  being  local  rotors  expressing  the. 
angular  velocity  and  the  linear  velocity  at  the  point  u. 
With  these  meanings 

a>'  =  ^  crl  (T,  (t'  =  i  J2  crl  a>', 

u)'  =  \  J2  crl^  ,o\     <t'  =  \  J2  crP  o'. 

Since  cnv .  crl  =  0  we  have  cnvo-'  ==  cnvw' =  0  as 
might  have  been  expected  in  the  case  of  a. 

Some  additional  formulae  referring  to  differentiation 
are  collected  here  for  reference,  proofs  being  left  to  the 
reader.     In  addition  to  the  forms  of   (5)  we  have 

e(e  +  2J)  =  A^  -  2Jcrl  ) 

=  crhcrl  —  2J)  +  grd .  cnv  +  cnv  .  grd  ,S 

in  which  last  again  we  may  write  crl  —  2J  V  in  place  of 
crl  —  2J  ;  and  also  we  may  write 

crP  —  2  J  crl  =  Gcrl  =  crl  9 

=  (A  -  2J)crl  =  crl(A  -  2J)        ...     (15) 

The  next  formula  is  especially  useful  for  wave  pro- 
pagation of  curl  ]  p  being  a  quaternion  function  of  the 
point  whose  position  unitat  is  u 

(9  +  J)  iiJii).  H-'  =  (A  ~  2JS)p 

=  (9  -  2JK)p       (16) 

Though  9(9  +  2 J )  is  a  scalar  operator,  it  appears 
from  the  Jcrl  in  the  middle  expression  of  (14)  that  it  is 
not  a  localizing  operator  It  should  perhaps  be  noted 
that  though  we  pay  careful  attention  to  localization  and 
often  assume  q  to  be  local,  all  our  general  formulae  are 
true  independently  of  any  such  supposition. 
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In  "A  Research  on  the  Eucalypts  of  Tasmania  and  their 
Essential  Oils,"  (^)  Messi's.  Baker  and  Smith  have  made 
frequent  reference  to  my  work,  and  some  observations  are 
necessary.  They  have  given  undue  prominence  to  a  paper 
by  me  in  these  Proceedings  for  1902,  sometimes  ignoring 
that  in  two  of  my  works  {Critical  Revision  of  the  Genus 
Eucalyptus  and  Forest  Flora  of  New  South  Wales)  ad- 
ditional knowledge  has  enabled  me  to  modify  opinions 
in  the  earlier  paper  considerably.  I  emphasise  the  point 
that  an  author  can  claim  to  be  judged  by  his  latest  utter- 
ance on  a  given  subject. 

The  store  of  laboriously  acquired  details,  as  incoi-porated 
in  the  above  works,  has  brought  difficultly  accessible  de- 
scriptions and  specimens  under  the  notice  of  those  inter- 
ested, and  it  would  be  well  if  my  readers  would  make  it 
their  business  to  directly  consult  the  evidence  in  regard  to 
Tasmanian  species  thus  brought  together. 

The  paper  of  the  joint  authors  to  which  I  have  refen-ed 
owes  much  of  its  value  to  determinations  of  the  composi- 
tion of  various  oils  ;  further,  there  is  much  reference  to 
determinations  of  species  on  grounds  which  have  no  direct 
reference  to  those  sub.stanccs.  It  will  be  desirable  to  in- 
vestigate some  of  the  principles  which  underlie  the  rela- 
tions of  essential  oils  and  the  species  which  yield  them. 

Accessory-  characters  (e.g.,  those  based  on  oils)  cannot  ob- 
viously be  other  than  variable,  yet  Messrs.  Baker  and 
Smith  in  another  place  ('-)  say  that  the  constituents  have 
been  fixed  and  constant  ....  "their  botanical  char- 
acters show  a  marked  constancy  .  .  .  .  '  "the  che- 
mical and  botanical  peculiarities  must  also  have  been 
fixed  primarily."  The  present  writer  has  not  seen  this  pro- 
CD  These  Papers  and  Proceeding!,  1912,  p.  139. 
(2)     Proc.  Roy.  Soc.   X.S.W.  X.KXV.,  122  (1901). 
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iiouncement  modified,  although  direct  reference  to  it  in  the 
present  paper  is  but  scant.  Speaking  of  E.  globulus, 
Labill.,  the  authors  remark,  "Its  botanical  and  chemical 
"characters  never  seem  to  alter,  v/hatever  hemisphere  it 
"may  be  planted  in"  (p.   154). 

In  another  place  (")  I  have  pointed  out  that  mannas, 
kinos,  oils,  etc.,  are  non-essential  but  accessory  or  adaptive 
(;haracters,  and  examination  of  them  can  simply  be  looked 
upon  as  aid  to  diagnosis. 

One  of  the  functions  of  volatile  oils  is  assumed  to  be 
protection  of  the  plant  against  the  attacks  of  animals.  This 
is  certainly  not  operative  against  opossums  and  native 
bears,  but  it  certainly  is  as  regards  herbivora  introduced 
by  the  wdiite  man. 

Every  grower  of  plants  for  the  distiller  of  essential  oils, 
e.g.,  those  of  Mitcham,  England,  knows  that  there  may  be 
variation  in  the  crop  in  two  adjoining  fields.  The  cham- 
pagne grower  also  knows  this  well.  Different  parts  of  the 
Orange  tree  (leaves,  flowers,  fruit)  produce  oils  with  differ- 
ent odours.  I  have  elsewhere  dwelt  on  these  points,  (^) 
giving  numerous  additional  instances  of  the  variation  of 
accessory  characters,  and  these  need  not  be  repeated  here. 

The  Gardeners'  Chronicle  recalls  that  Comes  has  stated 
that  if  a  plant,  which  in  its  wild  state  was  of  therapeutic 
value,  be  cultivated  for  several  generations  on  manured  or 
in-igated  soil,  it  becomes  in  time  quite  useless,  owing  to 
the   disappearance   of   the   active  principles.     (^) 

The  inteipretation  of  qualitative  and  quantitative  re- 
sults of  oil  distillations  is  of  great  value  to  enable  us  to 
Tinderstand  the  relations  of  the  species  of  this  complex 
genus,  and  also  to  check,  if  necessary,  detei-minations  ar- 
rived at  on  taxonomic  evidence.  The  present  writer  was 
the  first  to  lay  down  a  plant  for  the  distillation  of  Eucalyp- 
tus leaves,  in  order  that  the  products  of  each  species  might 
be  rigorously  kept  apart,  and  also  the  fir,st  to  insist,  at  least 
as  regards  this  genus,  that  every  product  of  it,  leaves, 
flowers,  fruits,  oils,  mannas,  kinos,  barks,  timbers,  should 
be  considered  in  all  their  interrelations,  so  that  the  relative 
values  of  the  differing  entities  we  at  present  record  as 
species,  might  be  appraised. 

The  only  thing  fixed  in  Eucalyptus  is  the  taxonomic 
type  of  each  species,  and,  unfortunately,  since  Australia 
and  Tasmania  were  in  the  early  days  looked  upon  as  mere 

(3)  Proc.  Roy.  Soe.  N.S.W.  xxxvi.,  336  (1902). 

(4)  Critical  Revision  genus  Eucalyptus,  i.,  248. 

(5)  Phann.  Journ.,  p.  5S7,  4th  Novembei',  lail. 
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collecting  grounds  for  the  private  and  public  museums  of 
Europe,  in  some  cases  the  types  have  been  lost.  Even 
where  they  are  available,  the  material  is  often  of  the 
scantiest  description,  and  in  such  cases  we  have  sometimes 
had  to  adopt  a  convention  that  such  and  such  a  tree,  whose 
identity  has  been  definitely  ascertained,  shall  be  looked 
upon  as  the  type.  It  is  in  the  search  for  types,  in  the  en- 
deavour to  place  the  nomenclature  of  species  upon  a  settled 
foundation,  that  the  botanist,  with  the  limitations  of  the 
material  available  to  him,  has  often  made  mistakes,  which 
would  in  many  cases  have  been  impossible  had  adequate 
material  been  available.  All  branches  of  natural  history 
afford  similar  illustrations  of  tentative  efforts  made  with 
imperfect  material. 

In  this  connection  it  may  be  well  to  be  reminded  of  the 
pronouncement  of  the  immortal  Plooker  :     ('') 

"I  need  hardly  ren^Trk,  that  the  very  different  opinions 
"entertained  by  botanists  as  to  what  amount  and  constancy  of 
"difference  between  many  forms  of  plants  should  constitute  a 
"species,  renders  all  such  comparisons  vague;  and  I  may  add 
"that  no  two  or  more  botanists  c-an  ascertain  the  comparative 
"value  of  their  opinions  except  they  have  exactly  the  same 
"materials  to  work  with.  It  is  too  often  forgotten  that  in  the 
"sciences  of  observation  what  are  called  negative  facts  and 
"evidence  are  worthless  as  compared  with  positive." 

As  to  whether  a  certain  plant  is  deemed  to  be  a  species 
or  a  variety  is  not  of  the  greatest  importance.  Those  who 
look  upon  a  certain  plant  as  a  distinct  entity  have  it  in 
common  that  they  are  agreed  that  it  is  distinct,  and  this 
is  really  important;  those  who  look  upon  one  as  a  variety 
of  another  go  further,  and  indicate  affinity ;  this  may  be  a 
valuable  opinion. 

It  is  to  be  borne  in  mind  that  a  changed  environment 
induces  moiiDhological  changes  in  a  plant.  Thus  when  E. 
regnaiia  grows  in  grassy  bottoms,  its  trunk  is  mainly 
smooth,  but  as  it  creeps  up  the  hill-sides  its  height  of  rougli 
bark  extends  up  the  trunk.  Of  course  species-fonnation 
is  going  on  every  day,  and  eventually  plants  may  vary 
sufficiently  from,  say,  the  regnans  type  for  one  to  say  they 
have  ai-rived  at  the  stage  when  they  are  specifically  differ- 
ent. 

The  position  seems  to  be  something  like  this  :  — 

1.  Taxonomy  is  the  science  of  the  systematic  arrange- 
ment of  plants  based  on  moi-phological  characters. 

2.  There  is  no  evidence  that  we  may  have  two  plants, 
precisely  similar  in  morphological  characters,  which  are 
not  specifically  identical. 

(C)    Hooker's  Introd.  Flora  of  Tas.,  XXX. 
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3.  Apparenfcly  close  similarities  of  different  plants 
may  arise  from  :  — 

(a)  A  difference  not  easy  to  detect  with  the  naked 
eye,  and  error  in  stating  they  are  the  same  may  be 
classed  under  the  heading  of  "error  of  experiment,''  or 
"error  of  instrument."  I  do  not  know  of  any  such 
case,  for  very  close  similarities  (not  identities)  are 
found  to  involve  real  differences  as  our  eyes  become 
better  trained. 

(b)  Every  systematist  knows  that  he  ha«  made  mis- 
takes, partly  because  of  the  paucity  of  material,  and 
partly  because  he  has  over-estimated  the  reliability  of 
witnesses.  These  eri'ors  are  especially  liable  to  occur 
in  a  prot(  an  genus  like  Ibat  of  Eucalyptus,  whose 
members  are  spread  over  an  area  larger  than  that 
of  Europe. 

(c)  Homoplasy.  We  know  that  really  dissimilar 
plants  prove  themselves  as  soon  as  the  floral  or  fruit- 
ing organs  are  exhibited,  but  that  there  are  closely 
simulating  examples  in  the  vegetative  stage  every 
botanist  knows. 

4.  In  a  fossil  leaf,  one  cannot  take  count  of  adaptive 
characters  as  a  very  general  rule ;  one  must  take  the  leaf 
as  we  superficially  see  it ;  of  its  morphological  characters. 
Let  us   consider  the  question   of  timber  for  a  moment. 

No  two  sticks  of  timber  in  a  timber  yard  or  in  the  forest 
are  precisely  alike.  The  timber  is  subject  to  all  the  limita'- 
tions  of  variation  of  the  species  from  which  it  sjorang.  -tind 
if  these  nuances  of  variation  are  difficult  to  record  in  the 
species  itself,  they  are  difficult  to  interpret  in  the  quanti- 
tative records  of  the  tim  ber  tester.  A.11  that  we  can  say  is 
that  these  records  vary  between  such  limits  asi  have  been 
(perhaps  arbitrarily)  asigned  to  the  species  by  the  system- 
atic botanist.  To  say  that  the  quantitative  results  are 
variable  between  certain  limits  is  another  way  of  saying 
that  the  species  is  variable,  that  certain  forms  have  been 
admitted  under  the  banner  of  the  species  by  the  botanist. 
If  the  botanist  changes  his  views  as  to  the  direction  and 
amount  of  variation  in  a  species,  the  timber-tester  must 
modify  his  figures  accordingly,  or  persuade  the  botanist  to 
alter  his  views.  There  is  nothing  final  about  timber  tests, 
and  the  only  way  to  render  them  comparable  is  to  render 
available  with  them  the  fullest  particulars  as  to  habitat, 
size  of  tree,  season  of  felling,  and  subsequent  treatment, 
relative  position  in  the  trunk  of  the  tree  of  the  test  piece, 
particulars  in  regard   to  ijie  meteorological  conditions   of 
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the  locality  of  the  tree,  for  as  long  a  period  as  possible. 
Of  each  piece  of  timber  a  number  of  thin  sectiojis  should 
be  submitted  to  microscopic  examination  in  addition,  in 
order  that  clues  may  be  obtained  for  the  interpretation  of 
the  quantitative  tests  aforesaid. 

Quantitative  tests  are  only  valuable  to  the  extent  to 
which  they  are  supplemented  by  specific  particulars  which 
will  render  the  materials  comparable.  In  old  settled  coun- 
tries a  considerable  amount  of  information  has  been  ac- 
cumulated which  enables  an  expert  to  say  the  directions 
along  which  variation  has  proceeded.  Scots  Pine,  for  ex- 
ample, is  not  a  definite  entity  like  refined  gold,  but  a  liv- 
ing, plastic,  variable  something,  and  the  results  of  the  tim- 
ber-tester must  be  variable,  because  he  does  not  deal  with 
a  constant.  Although  we  have  aggregations  of  individuals 
which  we  label  a  species,  it  is  pertinent  to  remind  engineers 
that  no  two  blades  of  grass  in  the  field,  no  two  leaves  of  a 
tree,  no  two  trees,  are  absolutely  identical. 

The  same  train  of  thought  and  action  must  be  applied 
to  oil-results. 

I  submit  that  it  is  unsafe  to  generalise  in  regard  to  the 
composition  of  Tasmanian  oils  from  the  very  few  distilla- 
tions that  were  available  to  Messrs.  Baker  and  Smith.  Very 
many  additional  oils  are  required  even  for  generalisations. 
Before  a  complete  research  can  be  made,  a  full  series  of 
oil-determinations  in  regard  to  a  particular  species  should 
include  leaves  taken  every  month  of  the  year,  and  for  as 
many  years  as  possible,  as  the  meteoi-ological  conditions  of 
any  year  differ  from  those  of  evei-y  other  year,  in  spite  of 
the  search  after  cycles  by  meteorologists.  Leaves  should 
be  collected  from  the  lower  branches  and  from  those  at  the 
top,  from  those  along  the  peripheiy,  and  from  those  at  a 
distance  from  it.  Then  we  require  leaves  from  trees  of 
various  ages  and  sizes,  from  trees  growing  in  as  many  dis- 
tricts as  possible,  and  in  situations  exhibiting  as  much 
accommodation  to  environment  as  possible.  The  above 
refer  to  spontaneous  trees;  the  variation  that  takes  place 
in  cultivated  trees  is  almost  a  sealed  book. 

Every  charge  of  leaves  submitted  to  distillation  should 
be  backed  by  specimens  in  the  herbarium,  so  that  any  ques- 
tions that  ]nay  arise  at  any  time  in  regard  to  anomalies,  or 
reputed  anomalies  connected  with  the  oil  results,  may  be 
considered  in  connection  with  the  coiTesponding  botanical 
material.  The  referential  material  in  regard  to  oil-analysis 
should  be  at  least  as  complete  as  system  at  ists  find  neccssai-y 
in  their  investigations  of  a  species.  As  regai-ds  every  oil 
referred  to   in    literature,   there   should   be   a  schedule  of 
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particulai-s  as  to  the  tree  which  yielded  it,  date  of  collec- 
tion, and  so  on.  Systematists  are  by  no  means  free  from 
blame  as  regards  their  work.  Mueller  has  placed  us  under 
the  greatest  obligation  in  regard  to  his  pioneering  mono- 
graph on  Eucalyptus,  a  foundation  on  which  all  succeeding 
workers  must  build,  but  in  the  vast  majority  of  his  plates  he 
gives  us  no  details  as  to  the  specimen  figured.  In  effect, 
he  says,  "This  is  Eucalyptvxs  of  svich  and  such  a  species, 
never  mind  whether  it  is  the  type,  or  a  South  Australian 
or  Queensland  form  of  it."  We  have  the  same  absence  of 
necessary  particulars  in  regard  to  his  illustrated  works  on 
Acacias,  Salsolaceous  plants,  Myoporinese,  Candolleaceae, 
and,  indeed,  most  of  his  works.  In  the  vast  majority  of 
plates  the  types  certainly  are  not  drawn,  and  what  particu- 
lar form,  attributed  to  the  species,  we  can  only  guess  at. 
The  value  of  a  botanical  drawing  may  be  vei-y  greatly  dis- 
counted if  the  precise  locality,  date  of  collection,  and  even 
the  name  of  the  collector,  be  omitted.  If  these  particulars 
cannot  be  given,  the  plate  should  not  be  published. 

Messrs.  Baker  and  Smith  have  a  practical  monopoly,  an 
honourable  monopoly,  in  regard  to  appliances  for  oil  dis- 
tillation and  analysis,  and  all  monopolies  are  to  be  de- 
precated. When  another  scientific  institution  can  under- 
take the  cost  involved  in  the  installation  of  such  apparatus, 
we  shall  have  a  series  of  independent  observations  accom- 
panied by  data  that  I  have  indicated,  and  such  as  these 
gentlemen,  holding  the  opinion  that  oil  from  the  same 
species  does  not  vary,  consider  unnecessary. 

Brief  notes  will  now  be  given  in  regard  to  some  of  the 
species  referred  to  by  the  authors. 

1.  E.  acervula  Hook.  f. 

The  authors  state  that  E.  acervula  Hook.  f.  and  E.  j^alu- 
(lom  R.  T.  Baker  are  specifically  distinct,  specifying  the 
following  differences:  — 

(a)  The  smooth  bark  of  E.  •paludosa  and  the  rough 
Dark,  '  mostPy"'  of  E.  acervula. 

(b)  Bushy  top  and  leaves  of  rather  pendulous  growth 
of  E.  acervula,  while  E.  jjaluclosa  "is  a  fine  typical  tree, 
"with  stout  outstretching  branches  and  a  straight  stem." 

(c)  "The  timber  of  E.  acervula  is  harder,  closer  grain- 
"ed  and  altogether  superior  to  that  of  E.  paluclosa." 

(d)  "The  oil  of  E.  acervula  does  not  agree  entirely  in 
"general  characters  with  that  of  E.  j)aludosay 

Let  us  examine  these  points  in  detail. 

(a)  Rodway,  Tasmanian  Flora,  p.  57,  says  of  E.  acer- 
vula,  "Bark   scaly   below,    smooth    above."      A   field   note^ 
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of  mine  on  a  New  South  Wales  specimen  of  Mr.  Baker's 
E.  jjaludosa  is,  "fibrous  at  butt — a  white  gum."  I  know 
both  trees,  and  at  different  times  would  describe  them 
sirr.ilaiiy. 

(b)  Hooker  says  of  acervula  "trunk  erect,  often  lofty." 
Personally,  I  have  not  been  able  to  see  an}'^  diflference  be- 
tween E.  acervula  and  E.  imludoiia  in  habit. 

(c)  It  requires  long  experience  of  timber  workers  to  de- 
cide the  relative  merits  of  two  timbers  grown  in  different 
States. 

(d)  Some  difference  is  to  be  looked  for,  and  the  value 
-of  the  difference  can  only  be  ascertained  after  careful 
examination  of  the  products  of  many  trees. 

2.  E.  linearis  Dehn.,  non  A.  Cunn.       (Baker  and 
Smith's  paper,   p.    157). 

E.  linearis  Dehn.,  in  Rodways  Tasmanian  Flora,  p.  56. 
I  invite  those  who  desire  to  follow  the  history  of  this 
species  to  read  the  information  I  have  laboi'iously  collected 
at  p.  168,  part  vi.  of  my  Critical  Revision.  I  do  not  see 
"what  justification  there  is  for  cancelling  Dehnhardt's  name, 
giving  A.  Cunningham  as  the  author.  Indeed,  Messrs.  Bak- 
er and  Smith  say,  "It  is  stated  "  (by  me  J.H.M.)  "that  A. 
"Cunningham  collected  specimens  and  labelled  them  'E. 
"  'linearis,  Hobart  Town,  1819,  A.  Cunn.,'  in  which  case  it 
"might  be  surmised  that  this  is  the  tree,  but  this  is  only 

"a  surmise "     Then  why  add,  " we  have  de- 

"cided  to  let  the  name  stand,  but  give  the  authorship  to 
"A.  Cunningham "  This  lofty  action  is  unneces- 
sary, and  complicates  nomenclature  without  advantage. 

3.   E.  Perriniana  F.v.M. 

This  is  given  as  above  by  Baker  and  Smith  in  their 
Fesearr//  on  the  Encali/pts,  but  E.  Perriniana  R.  T.  B. 
and  H.  G.  S.  at  p.  163  of  the  present  paper.  It  is  E. 
■Gunnii  Hook.  f.  var :  glauca  Deane  and  Maiden  which  I 
will  re-examine  when  I  revise  E.  Gunnii  for  my  Critical 
Revision. 

Ewart  (Proc.  Roy.  Soc.  Vict.  x.wi..  3,  1913)  suggests  tliat 
the  author  should  be  Kodway.  according  to  the  Rules  of 
the  International  Botanical  Congress.  I  suggest,  with  Rod- 
way,  that  since  Mueller  first  suggested  the  name,  he  should 
be  given  the  credit  of  it. 

Where  a  name  has  once  been  used  by  an  author,  prior  to 
the  promulgation  of  the  above  Rules  (Vienna,  1905),  it  has 
been  the  recognised  pi-actice  to  give  the  authorship  to  the 
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man  who  first  used  it.  Botanical  history  teems  with  such 
examples,  and  it  was  immaterial  whether  a  description  was 
fixrnished  or  not.  In  the  present  case,  "R.  T.  B.  and 
H.  G.  S."  did  not  first  employ  the  name,  Perriniana,  and 
Ihey  should  not  assume  it. 

4.  E.  coriacea  A.  Cunn.  {E .  jMehophylla  F.v.M.) 

If  my  readers  will  turn  to  p.  136,  Part  v.  of  my  Critical 
Revision,  they  will  see  that  I  have  given  the  detailed  his- 
tory of  E.  phlehophylhi  F.v.M.,  which  Messrs.  Baker  and 
Smith  at  p.  165  of  their  paper  desire  to  restore  for  the  Tas- 
manian  tree  hitherto  named  E.  coriacea.  The  type  came 
from  Mt.  Aberdeen,  a  peak  of  the  Buffalo  Range,  Victoria, 
and  Stuart's  Tasmanian  specimen  was  a  co-type.  I  cannot 
tell  the  difference  between  the  Victorian  Alps  (Mt.  Aber- 
deen) specimens,  those  from  Tasmania  and  those  from  New 
South  Wales.  Nor  could  Mueller,  nor  any  later  botanist. 
I  do  not  see  the  point  of  the  statement  that  "In  all  proba- 
"bility  Mueller  had  not  seen  specimens  of  E.  coriacea  when 

""he  described  his  species  in  conjunction  with  Miquel " 

It  may  also  be  pointed  out  that  the  species  {phlehophylla) 
was  not  a  joint  one  by  Miquel  and  Mueller.  It  is  Mueller's, 
who,  after  the  fashion  of  the  time,  sent  descriptions  to 
Europe  to  a  distinguished  botanist  for  publication. 

Speaking  of  the  field  characters  of  E.  phlehophylla  the 
"Weeping  or  Cabbage  Gum,"  the  authors  (p.  166)  quote 
Hooker  that  it  has  "generally  spreading  limbs  and  weeping 
"branches,  and  branchlets  that  hang  down  10  or  12  feet, 
"and  gives  the  height  from  40  to  50  feet."  They  add  that 
"E.  coriacea  lias  not  this  field  character,  but  is  a  tall,  up- 
"standing  tree  with  large  spreading  branches." 

Incidentally  it  may  be  mentioned  that  Mr.  Rodway's 
label  on  a  specimen  of  his  own  collecting  is  "erect  tall  tree, 
"Chudleigh,  Dec,  1909." 

As  a  matter  of  fact,  over  large  areas  in  New  South  Wales, 
the  description  of  the  Tasmanian  tree  exactlv  applies,  and 
it  is  often  called  "Weeping  Gum''  in  New  South  Wales. 

I  have  again  examined  Tasmanian  specimens  of  this 
species  and  cannot  see  that  they  differ  in  any  important 
character  from  E.  coriacea  A.  Cunn. 

Habit  is  a  variable  thing,  and  should  be  used  with  the 
greatest  precaution  as  a  factor  to  constitute  species.  An 
instance  taken  at  random  is  the  "Weeping  Box"  or  "Mac- 
kenzie River  Box"  of  Queensland  which  is  ^.  7neIanophJoia, 
but  it  cannot  be  separated  from  the  Ironbai'k  of  the  dis- 
trict, which  is  also  E.  melanophloia. 
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5.  E.   regnans  F.v.M. 

(including  E.  fastigata  Deane  and  Maiden,  as  a  variety). 

At  p.  170  Messrs.  Baker  and  Smith  repeat  a  former  state- 
ment of  theirs  that  E.  fastigata  is  a  distinct  species,  making 
the  naive  remark  that  Muellcv  "hesitatingly  named  it  E. 
"'amygdalina  var.,  showing  that  he  never  associated  it  with 
"his  E.  regnans,  a  species  of  his  own  collecting."  This  inci- 
dent only  proves,  and  it  proves  nothing  more,  tliat  on  one 
occasion  Mueller  received  a  specimen  of  the  tree  afterwards 
named  fastigata,  and  placed  it  under  amggdaJina.  There 
are  two  kinds  of  names,  those  given  by  a  botanist  off-hand 
without  prejudice,  as  the  lawyers  say.  and  those  given  as 
the  result  of  special  research.  Every  botanist  in  large 
practice  (as  a  lawyer  or  medical  man  would  say)  must  name 
some  plants  off-hand  or  else  leave  them  unnamed,  and  it 
is  misleading,  unless  accompanied  by  a  clear  statement  of 
the  evidence,  to  make  a  point  that  a  botanist  'never  asso- 
"ciated"  a  plant  with   another. 

Like  these  authoi-s,  the  present  writer  has  examined  E. 
regnans  and  E.  fastigata  in  the  field,  and  he  looks  upon  the 
latter  as  simply  an  environmental  form  of  the  other,  one 
that  frequents  drier  situations.  Some  differences  in  the 
composition  of  the  oils  from  a  few  distillations  of  the  two 
forms,  simply  prove  that  oils  ai-e  variable  (within  limits) 
like  everything  else  pertaining  to  Eucalyptus. 

6.  E.  dives  Schauer. 

Messrs.  Baker  and  Smith,  p.  173,  repeat  their  statement 
that  "in  the  case  of  E.  dives  it  was  not,  till  shown  by  this 
"Reseai-ch  (1902)  that  the  mature  trees  became  identified." 
If  my  readers  will  do  me  the  favour  of  reading  p.  190.  Part 
vii.,  of  my  Critical  Bevision  they  will  see  this  species 
historically  treated,  and  Mr.  Deane  and  I  announced  the 
rediscovery  or  identification  of  E.  dives  in  the  year  1899, 
(Proc.  Linn.  Soc.  N.S.W.  xxiv.,  460),  three  years  earlier  than 
Messrs.  Baker  and  Smiths  observation! 

7.  E.  Risdoni  Hook.  f. 

I  have  gone  very  fully  into  this  species  at  p.  172,  Part  vi.. 
of  my  Critical  Bevision,  although  the  reference  has  es- 
caped the  notice  of  Messrs.  Baker  and  Smith. 

Perusal  of  p.  175  and  of  Plate  32  of  my  work  will  show 
that  I  had  already  confirmed  Bentham's  observation  by 
noting  "lanceolate  leaves  are  common  on  the  tops  of 
"branches  of  E.  Eisdoni."  and  Mr.  Deane  and  I  compared 
them  with  a  similar  phenomenon  in  E.  pulveruleiita 
(cinerea). 
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8.  E.  unialota  Baker  and  Smith  (E.  viminalis  Labill., 
var.    macrocar/ja  Rodway). 

While  in  1902,  I  had  considered  this  a  form  of  E. 
Maideni,  I  had  dropped  this  view  in  Froc.  Linn.  Soc.  N.S.W. 
XXX.,  499  (1905),  and  my  three  years  later  opinion  should 
have  been  quoted  by  Messrs.  Baker  and  Smith.  I  came 
round  to  Mr.  Rodway "s  view  that  it  was  a  hybrid,  and 
added,  "Some  of  ths  juvenile  foliage  in  my  possession  is 
"coarser  than  any  I  have  seen  in  E.  viminalis,  and  I  think 
"that  Mr.  Rodway 's  statement  that  this  form  only  occurs 
"in  plantations  of  E.  viminalis  growing  with  E.  globulus  is 
"a  sufficient  explanation." 

From  that  day  to  this  I  understood  that  the  specimens 
came  from  a  plantation,  and  in  view  of  the  fact  that  Messrs. 
Baker  and  Smith  state  that  only  two  trees  were  found,  they 
require  further  examination,  which  I  will  give  on  my  next 
visit  to  Tasmania. 

9.  E.  gigantea  Hook,  f.,   "Gum-topped  Stringybark." 

In  Part  xx.  of  my  Critical  Revision  and  Part  51  of  my 
Forest  Flora,  I  have  reproduced  Hooker's  (Fitch's)  figure, 
XNO.  xxviii..  Flora.  Tastnaniae,  and  have  shown  that,  mak- 
ing allowances  for  some  confusion  in  the  text  with  E.  ohliqua 
L'Herit.,  Fitch's  beautiful  figure  should  stand,  and  that  it 
includes  E.  dcleyatensis  R.  T.  Baker.  There  seems  to  be 
no  sufficient  reason  for  relegating  E.  gigantea  to  the  laibbish 
heap. 

The  histoiy  of  the  "Gum-topped  Stringybark"  and  its 
many  synonyms  has  been  very  fully  gone  into  at  Part  ii, 
p.  68,  of  my  Critical  Revision,  and  elsewhere,  particularly 
in  the  two  works  to  which  I  have  referred. 

10.  E.  ohliqua  L'Herit. 
I  have  explained  the  long  standing  confusion  with  E. 
gigantea  Hook.  f.  in  Part  xx.  of  my  Critical  Revision  and 
Part  51  of  my  Forest  Flora. 

11.  E.  liaemastoma  Sm. 

The  authors  say  that  as  the  result  of  this  investigation 
"it  is  found  not  to  exist  in  the  island."  This  claim  is  quite 
untenable  in  view  of  the  following. 

In  Part  ii.,  pj*71  of  my  Critical  Revision,  after  di'awing 
attention  to  the  confusion  which  has  grown  around  the 
erroneous  use  of  E.  haemastoma  for  a  Tasmanian  tree,  I  say 
that  the  name  should  be  dropped.  In  Part  x.,  p.  321,  of 
the  same  work,  I  expressh'^  exclude  E.  haemastoma  from 
Tasmania,  and  do  the  same  at  Part  37  of  my    Forest  Flora. 
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12.  E.  aggregata  Deane  and  Maiden.  "Black  Gum"  of  New 
South   Wales. 

This  is  identical  with  E.  Ro'diraiji  Baker  and  Smith,  p. 
191  and  plate  ii.  of  their  paper. 

The  authors  have  been  misled  in  the  first  place 
by  my  mistake,  through  imperfect  material,  in  re- 
ferring the  Tasmanian  tree  to  E.  Macarthuri  Deane 
and  Maiden,  with  which  it  would  never  be  confused  for  a 
moment  by  any  person  who  saw  its  juvenile  foliage.  The 
matter  would  have  been  cleared  up  in  my  "Critical  Revi- 
sion." The  authors,  both  in  the  botanical  and  chemical 
portion  of  their  paper,  refer  to  an  unnecessary  extent  to  E. 
Mararfhuri. 

The  fruiting  twig  of  E.  aggregnfn  (Plate  xlix.,  Proc.  Linn. 
Soc.  N.S.W.  XXIV.,  1899)  shows  a  sessile  head  of  fruits,  but 
oftener  than  not  the  fruits  are  not  sessile.  See  also  the 
pedicellate  buds  on  the  plate  quoted. 

One  would  naturally  expect  to  see  some  differences  in  the 
oils  of  the  Tasmanian  and  New  South  Wales  trees. 

13.  E.  Sieheriana  F.v.M. 

At  p.  194  of  this  paper  Messrs.  Baker  and  Smith  attempt 
to  prove  that  E.  virgafa  Sieb  :  is  identical  with  E.  Sieher- 
iana F.v.M. 

At  Parts  ix.  and  x.  of  my  Critical  Revision,  I  have  very 
carefullv  gone  into  the  subject,  quoting  my  authorities. 
At  p.  307  of  Part  x.  1  say  : 

"In  'Eucalyptographia'  under  E.  Sieheriana  F.v.M., 
"Mueller  gives  E.  virgata  Sieb..  as  a  synonym.  It  is  not 
"rrojicr  to  state  it  so.  .  .  Mueller  thought,  when  describing 
"it,  he  was  suppressing  the  'misleading'  name  rhr/afa  for  it. 
"The  explanation  is  that  E.  rirgnfn,  Sieber,  was  for  many 
"years  confused  by  Honthnni,  by  Mueller,  and  other  botanists 
"with  the  tree  Miiollor,  in  spite  of  himself,  properly  separated 
"from  rirrjata  under  the  name  Siehrrinna.  I  have  explained 
"the  situation  under  E.  rivgatc,  at  Part  ix.,  p.  275,  of  this 
"work,  and  need  not  repeat  myself  liore." 
I  know  no  true  synonyms  of  E.  Sieheriana  F.v.M. 

Now  Messi-s.  Baker  and  Smith,  by  an  argument  that  is 
not  perfectly  clear  to  me,  completely  reverse  my  conclu- 
sions, returning,  as  I  maintain,  to  the  old  confusion  I  had 
cleared  up.     This  is  part  of  their  argument :  — 

"It  seems  hardly  likely  either  that  Sieber,  having  hiniseif 
"collected  his  two  si)ocies  in  the  field,  should  have  civen  separ- 
"ate  names  to  one  and  the  same  tree,  for  ho  was  thus  able  to 
"speak  from  actual  acquaintance  with  their  field  characters, 
"an  experience  that  is  invaluable  as  regards  a  knowledge  of  the 
"Eucalypts." 
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In  regard  to  this  remark,  I  can  say  that,  having  examin- 
ed every  one  of  Sieber's  numbered  Eucalypts  in  the  great 
herbaria  of  Europe,  he  is  not  always  infallible  in  regard  to 
this  difficult  genus,  and  little  blame  to  him,  while  as  re- 
gai-ds  the  reference  to  actual  acquaintance  with  their  field 
characters,  the  present  writer  speaks  with  infinitely  greater 
experience  than  this  old  worthy  could  have  possibly  obtain- 
ed during  his  rapid  and  brief  collecting  tours  in  iSlew  South 
Wales  in  the  year  1822. 

Messrs.  Baker  and  Smith's  cancelling  of  E.  Sieheriana 
F.v.M.  for  the  Tasmanian  "Ironbark"  after  it  had  been 
adopted  by  Mueller  {Eucalyptographia  and  Second 
Census),  Rodway  {The  Tasmanian  Flora),  and  myself 
seems  to  be  one  of  the  most  unfortunate  confusions  of 
nomenclature  they  have  introduced  into  their  paper. 

14.  E.  amygdalina  Labill : 

The  authors  say  (p.  200)  that  the  tree  of  the  mainland 
so  differs  from  that  of  Tasmania,  the  original  home  of  the 
species,  both  in  morphological  characters  and  oil,  that  they 
would  adopt  a  different  name,  were  it  not  for  causing  incon- 
venience. They,  however,  content  themselves  with  the 
varietal  name  {A)australiana  for  the  mainland  form.  It  is 
not  surprising  that  a  slight  difference  has  ensued  during 
the  isolation  of  the  two  areas  caused  by  Bass'  Straits,  but  I 
am  not  prepared  to  agree  that  the  difference  amounts  to 
that  of  a  variety. 

In  my  Critical  Revision  I  will  examine  a  few  further 
points  in  Messrs.  Baker  and  Smith's  paper  as  the  individual 
species  ai*e  dealt  with. 


BOTANIC  EVIDENCE  IN  FAVOUR  OF  LAND 
CONNECTION  BETWEEN  FUEGIA  AND  TAS- 
MANIA DURING  THE  PRESENT  FLORISTIC 
EPOCH. 

By  L.  Rodway.  * 

Tasmania  is  rich  in  plant  vestiges,  that  is,  in  the  presence 
of  isolated  species  or  small  groups  which  appear  to  be  the 
last  remnants  of  various  migrants  or  passed  floras,  and 
it  is  an  interesting  speculation  whence  came  those  forms 
and  what  topographical  conditions  of  past  ages  they  may 
indicate.  The  only  part  of  this  histoiy  that  has  received 
any  attention  up  to  the  present  is  that  which  appears  to 
give  weight  to  the  theory  of  continuity  of  land  between 
Tasmania  and  Fuegia,  by  way  of  antaixtic  or  subantarctic 
regions,   during  comparatively   recent  times. 

In  some  plant  groups  there  is  close  affinity  between  the 
floras  of  temperate  South  America  and  Tasmania. 
.»  ertera  dejrream  extends  from  Tasmania  to  New  Zealand, 
the  islands  of  the  Southern  Pacific,  South  America  and 
Tristan  d'Acunha.  The  fruit  is  fleshy  and  contains  thick- 
walled  pyrenes  capable  of  resisting  digestion  for  a  consider- 
able period,  and  may,  therefore,  have  been  widely  dis- 
tributed by  migrating  birds.  Arcena  has  a  similarly  wide 
distribution,  but  there,  again,  the  dry  burr  fruits  would 
favour  a  similar  transportation.  Conifers  throw  little 
light  on  the  subject.  The  genus  Fitzroya  consists  of  two 
species,  one  in  Tasmania  the  other  in  South  America,  but 
the  ancient  vestiges  in  this  group  give  a  hint  of  migration 
too  profound  for  our  present  purpose.  The  Prni'^acece  give 
but  little  evidence,  as  they  appear  to  have  migrated  from 
an  equatorial  centre,  the  sub-family  Nurninentacece  passing 
to  South  Africa  and  Australia,  Foil /nila res  and  Emhotriece 
to  Australia  and  South  America.  Of  the  numerous  genera 
in  the  family  only  one,  Lomatia,  is  common  to  Australia 
and  South  America. 

It  is  possible  that  a  study  of  freshwater  Algce, 
especially  Deamtch,  would  give  valuable  evidence,  but, 
unfortunately,  the  study  of  botany  has  been  so  poorly 
supported  with  us  that  these  important  forms  have  been 
entirely  neglected. 

The  only  plants  which  appear  to  give  any  weighty 
information    are    those    belonging    to    the    genus    Fagtix, 

*A  summary  of  remarks  made  at  a  meeting  of  the  Society  on  15th  June,  1014. 
during  a  discussion  of  the  s\ipposed  former  land-connection  of  Australasia  and 
South  America  with  Antarctica. 
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■common] y  knoMai  as  beech.  The  beeches  living  on  the 
earth  in  the  present  day  are  divisible  into  two  groups — the 
beeches  proper,  which  live  only  in  the  cooler  parts  of  the 
northern  hemisphere,  and  the  southern  beeches  {Notlio- 
fagiifi),  living  only  in  Fuegia,  New  Zealand,  Tasmania,  and 
South-Eastern  Australia.  The  southern  beeches  differ 
from  the  group  found  in  tJie  northern  hemisphere  mainly 
by  having  smaller  flowers  and  very  narrow  medullary  rays. 
But  the  common  characters  are  too  numerous  and  close  to 
permit  the  idea  that  the  two  groups  had  independent 
origin.  Therefore,  we  must  conclude  their  distribution  was 
once  continuous  across  equatorial  regions.  The  present 
day  beeches  require  a  temperate  climate,  and  from  this  it 
has  been  inferred  that  beeches  of  former  days  must  have 
had  a  similar  constitution.  Were  this  so,  it  would  require 
a  cool  climate,  or,  possibly,  continuous  veTj  higji  land  from 
north  to  south  at  the  time  when  the  two  groups  were 
connected.  It  is  possible,  however,  that  the  genus  included 
forms  adapted  to  tropical  conditions  which  have  since 
passed  away.  The  neighbouring  genus  of  oak  has  a  typical 
temperate  form  in  Northern  Europe,  yet  it  has  a  profuse 
distribution  in  Mexico  and  Java,  but  has  been  extenninated 
south  of  the  equator.  It  would  not  be  any  strain  on  the 
botanical  imagination  to  reconstruct  beech  with  a  tropical 
continuity.  The  constitution  of  a  genus  as  it  exists  in  the 
present  day  is  usually  adopted  by  palaeontologists  as  an 
indication  of  climatic  conditions,  but  it  is  very  doubtful  if 
this  is  always  reliable.  When  we  find  a  genus  like 
Thismia — which  appeared  till  the  other  day  to  be  essentially 
tropic — with  a  representative  in  Southern  Tasmania,  and 
there  often  living  at  an  altitude  exceeding  2,000  feet,  it 
makes  one  think. 

The  seeds  of  beech  have  thin  coats,  slightly  winged. 
They  are  rapidly  digested  if  swallowed  whole,  become 
waterlogged  and  sink  if  blown  into  the  sea,  and  are  too 
large  to  be  transpor-ted  any  appreciable  distance  by  wind. 
Therefore,  we  may  conclude,  whatever  their  distribution 
may  have  been,  it  must  have  been  along  continuous  land, 
or,  at  least,  where  but  nan-ow  straits  intervened.  We  may 
assume  that  the  beeches  of  Fuegia  were  once  continuous 
in  distribution  with  the  beeches  of  North  America,  and 
that  a  long  separation  has  permitted  a  considerable  change 
in  their  structure. 

The  beeches  of  Tasmania  are  remarkably  close  in  struc- 
ture to  those  of  Fuegia.  If  we  infer  they  had  a  like  north 
and  south  migration,  then  we  must  assume  they  were 
evolved  on  a  parallel  line,  which  is  certainly  possible, 
though   it  would   be   a   strange   coincidence  that  such  in- 
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essential  details  as  small  flowers  and  narrow  medullary  rays 
should  have  been  also  evolved  similarly  on  the  two  lines. 
As  the  Fuegian  and  Tasmanian  beeches  are  so  very  close 
to  one  another,  it  would  simplify  matters  greatly  if  we 
could  assume  an  east  and  west  distribution  of  the  Notho- 
fagus  subgenus  after  it  had  been  evolved. 

Besides  the  similarity  of  structure,  other  features  lend 
weight  to  this  direct  continuity.  Some-  of  the  beeches  of 
Fuegia  are  infested  with  a  unique  fungus  parasite,  Cyttaria, 
the  onlv  relative  of  which  is  found  on  the  beech  ot 
Tasmania.  Here,  again,  though  it  would  be  convenient 
to  assume  that  the  closely  related  beech  with  the  equally 
closely  related  parasite  must  indicate  a  direct  migration 
along  a  laud  connection,  such  a  bridge  may  have  been  just 
as  probably  subequatorial  across  the  Pacific  as  subantarctic. 

The  strongest  evidence  in  favour  of  a  high  latitude  land 
connection  is  to  be  found  in  the  presence  of  deciduous 
beeches  in  both  Fuegia  and  Tasmania.  It  is  generally 
taught  that  the  deciduous  habit  is  acquired  by  plants 
through  being  subjected  to  regular  dx"y  periods.  In  many 
places  in  the  tropics  where  once  a  year  thci-e  is  a  dry 
season,  the  trees  save  themselves  from  fatal  transpiration 
by  shedding  their  leaves.  Plants  growing  at  a  high  latitude 
are  subjected  to  physiological  dryness  in  the  winter  because 
the  water  in  the  soil,  being  fi'ozen,  is  incapable  of  being 
absorbed.  It  is  assumed  that  the  many  deciduous  trees  of 
tiie  northern  temperate  zone  acquired  their  habit  as  an 
adaptation  to  such  conditions,  and  have  retained  the 
custom,  though  now  living  under  a  much  less  severe  climate. 
It  is  singular,  if  this  explanation  be  correct,  why  it  is  not 
customary  for  shrubs  which  live  at  a  high  altitude,  where 
the  winter  soil  is  always  frozen,  to  have  acquired  the  same 
habit.  It  is,  perhaps,  more  probable  that  the  deciduous 
economy  has  been  thoroughly  fixed  upon  trees  growing 
within  the  polar  circle,  where  a  complete  absence  of 
effective  light  for  many  months  has  rendered  the  winter 
shedding  of  leaves  and  rapid  exposure  of  young  foliage 
in  the  returning  spring,  features  of  vital  importance.  If 
such  is  the  case,  then  we  must  consider  the  evergreen 
beeches  of  Fuegia,  New  Zealand,  and  Tasmania  to  be 
normal  temperate  trees,  but  the  deciduous  beeches  of  Fuegia 
and  our  Fafjiis  Gunnii  to  be  species  that  have  acquired  the 
deciduous  habit  by  a  comparatively  recent  evolution  within 
the  Antarctic  circle.  If  for  this  reason  we  do  sufficient 
violence  to  topographical  ideas  of  the  Earth  as  to  demand 
an  extension  of  Fuegia  and  Tasmania  to  Antai'ctic,  we 
c^rtaiuly  need  not  be  too  modest  to  claim  the  probability 
of  their  direct  connection. 
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Part  I.  Families  Lei-tid.e,  Stratiomyid.e,  Nemestrimdje^ 
&  Cyrtid.e. 

By  Arthur  White. 

(Received  7th  July,  1914.     Read  13th  July,  1914.      Issued 
separately  10th  September,   1914.) 

The  preseut  paper  is  intended  to  form  the  first  parr,  of  s- 
general  revision  of  the  Diptera-Brachycera  of  Tasuiania^r 
The  families  Leptidce,  Stratiomyidce,  Nemestrinidcs,  and 
Cyriidce  are  dealt  with  :  the  Tahanidce,  which  should  properly 
V)e  taken  between  the  SiratiomyidcB  and  Neinestrinidce,  are^ 
held  over  for  the  present  for  the  purpose  of  further  study. 

I  wish  to  take  this  opportunity  of  acknowledging  my 
indebtedness  to  Mr.  W.  W.  Froggatt,  Government  Eiitomolo-- 
gist  of  New  South  Wales,  Mr.  G.  B.  Hardy  of  the  Tasmanians 
Museum,  Mr.  A.  M.  Lea  of  the  Adelaide  Museum,  Mr.  F.  M. 
Littler  of  Launceston,  and,  particularly,  Mr.  F.  P.  Spry,  of 
the  National  Museum,  Melbourne,  who  have  been  most  kind 
in  looking  up  references  for  me  in  works  to  which  I  had  no 
access,  or  in  supplying  me  with  specimens  for  examination. 

Most  of  the  Tasmaniau  species  of  Diptera  that  lia,ve  been 
named  up  to  the  present  lime,  were  described  about  the 
middle  of  last  century  by  Macquart  (Dipteres  Exotiques, 
1838-55)  and  Walker  {List  Diptera  Brit.  Mus.,  1848-55; 
Insecta  Saundersiana,  Diptera,  1850;  and  Trans.  Ent.  Soc . 
Lond.,  1856-8).  A  few  species  were  also  described  t>y 
Erichson  {Archiv  f.  Naturgesch  ,  1842).  In  later  years  a  few 
species  were  described  by  Bigot  ("Dipteres  nouveaux  ou  peu 
connus,"  Ann.  Soc.  Ent.  Fr.,  1892)  ;  a  single  species  of 
Cordyhirid(f,  by  Osten-Sacken  {Ent.  Monthly  May.,  1881), 
and  a  species  ot  Hi2)poboscidce  by  Wesche  (Ann.  Mag.  Nat^ 
Hist.,  1903).  Finally  some  new  species  of  Asilidce  were 
described  by  myself  in  these  Papers  and  Proceedings  for  1913. 
Various  references  to  Tasmanian  species  previously  described 
may  also  be  found  in  various  papers  dealiug  more  particu- 
larly with  the  Diptera  of  the  mainland  States,  especially 
Skuse,  "■  Diptera  of  Australia"  {Proc.  Littit.  Soc,  N.S.W.^ 
1888-90),  which  deals  with  the  Diptera- Nemocera;  Ricardo, 
"A  Revision  of  the  Asilidae  of  Australia"  (Atm.  Mag.  Nat. 
Hist.,  1912-13);  and  Von  Krober,  "  Thereviden  des  Indo- 
Australischen  Region"  {Entomologische  Mitteihmgen,  1912- 
13). 
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During  tlie  last  fifty  years,  however,  very  little  work  has 
been  doue  ou  the  Tasmaniau  Diptera,  indeed  the  dipterous 
fauna  <f  'J'asmauia  has  never  been  studied  as  a  whole,  and 
not  only  are  there  now  a  large  number  of  new  species  to 
describe,  but  it  is  also  necessary  to  j>lace  many  of  the  older 
species  in  different  genera  to  those  in  which  they  were 
originally  described. 

The  method  of    classification   that   I  propose  to  adopt   in 
this  and  any  subsequent,  papers  is  the  following:  — 
Suborder  i. — Nemocera.     (Families:  Tipnlidce,  Psychodidce, 

Discidoc,    CuIicidfP,     Cliir(,notnidce,      Cecidimyidie,    Myceto- 

2)hillda^,    Bihiotiidce,      iSimulida',    Bl^pharoceridoe,    Orphne- 

philidoB,  Ryphido'.) 

Suborder  ii.  -  BpachycePa.  (Families:  Leptidce,  Stratio- 
myidff,  Acaai  homer  idee,  Tabanidcc,  Nemestrinidce,  Gyrtidc?., 
J'omhylidre,  TherevidcB,  Scennpinidce,  Mydaidce,  Apiocerida, 
Asilidce,  Empidcv,  DoIirhopodidfP,  Lonchopteridce,  Phoridce.) 

Suborder   iii.  —  Athericera.  (Families  :      Plntijpezidce, 

PipuncuUdo',  Sijrphidce,  Gonopidx,  Tachinidce,  Dexidce, 
Sarcophagidce.  ^stridcf,  Muscidcf,  Anthomyidae,  Muscidce- 
Acalypferfr.) 

Suborder  iv. — Pupipara.      (Families:    Hippoboscidce,  Streh- 
HdcE,  Kycteribiidtv.) 
The  two  first  Sui>orders  form  the  OrtllOrrhapha,  the  last 

two  the  Cyelorrhapha. 

DIPTERA-BRACHYCERA. 

Of  the  Suborder  Brachycera  the  following  eleven  families 
•are  represented  in  Tasmania: — Leptidce,  Siratiomyidce, 
Tabcmidce,  Nemestrinidce,  Cyrtidce,  Bombylidce,  Therevidce, 
Asilidce.  Empidcf,  Dolichopodidce,  and  Phoridcv. 

The  Brachycera  are  \\ell  represented  in  Tasmania,  although 
many  of  the  species  are  not  met  with  unless  searched  for 
carefully  ;  the  great  majority  are  inhabitants  of  the  bush. 
Taking  the  families  seriatim,  the  Leptidce  are  somewhat  local, 
though  usually  common  where  they  occur.  The  Siratiomyidce, 
with  the  exception  of  two  species,  occur  very  sjjaringly,  and 
are  seldom  met  with.  The  Tahaniclcn  are  numerously  repre- 
sented, l>ut  only  a  very  few  species  can  be  described  as 
common ;  they  are  inhabitants  of  the  bush,  with  the  excep. 
tion  of  a  single  species  which  frequents  sandhills  en  the 
coast.  The  Nemestrinidce  are  represented  by  two  species,  one 
common,  the  other  rare  and  local.  The  Cijriidce  are  of  very 
infrequent  occurrence,  most  of  the  species  being  known  from 
oulj  single  specimens,     'i'he  Bombi/lidce  a,Ye  well  represented 
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species  of  Bomhylius,  Systoechus,  Dischistus,  and  Geron  are 
not  uncommon,  whilst  several  species  of  Anthrax  are  abun- 
dant. The  TherevidcB  are  probably  the  most  characteristic 
Tasmanian  family  ;  a  number  of  species  occur,  most  of  which 
seem  to  be  confined  to  Tasmania;  the  genus  most  in  evidence 
is  Anaharrhynchus,  which  contains  a  number  of  closely 
allied  species.  The  Asilidce  are  also  numerously  represented  ; 
a  number  of  the  species  are  common  to  both  Tasmania  and 
the  mainland  of  Australia,  but  the  larger  Australian  forms 
are  wanting;  the  two  most  characteristic  genera  are  Lepto- 
gaster  and  Neoitamus,  which,  so  far  as  the  Austx-alian  region 
is  concerned,  seem  to  reach  their  maximum  development  in 
Tasmania.  The  Empidce  are  represented  by  only  a  few 
genera,  which,  however,  contain  a  number  of  species;  the 
majority  belong  to  the  genera  Empis,  Hilara,  and  Leptopeza. 
The  Bolichojiodidcti  seem  to  be  represented  by  very  few 
species ;  the  genera  Psilopus  and  Biaphorus  are  represented, 
but  the  other  species  will  probably  require  the  creation  of 
new  genera,  A  species  of  PhoridcB  is  common  on  windows. 
With  regard  to  the  question  of  distribution,  the  only 
families  for  which  it  is  at  present  possible  to  give  exact 
figures  are  those  dealt  with  in  the  present  paper.  These 
families  are  represented,  in  Tasmania,  by  15  genera  and  28 
species.  Of  these  15  genera,  5  are  of  world-wide  distribu- 
tion, 5  are  common  both  to  the  mainland  of  Australia  and 
to  Tasmania,  and  5  are  confined  to  Tasmania.  Of  the  28 
species  none  occur  beyond  Australia;  7  are  common  both  to 
the  mainland  and  to  Tasmania,  and  21  are  confined  to  Tas- 
mania. These  figures  may  of  course  be  modified  by  further 
discoveries,  but  they  seem  sufficient  to  emphasize  the  dis- 
tinctness of  the  Tasmanian  fauna,  even  from  that  of  the 
neighbouring  portion  of  the  mainland.  I  might  mention 
that  for  my  knowledge  of  the  Victorian  species,  I  depend 
largely  on  the  fairly  comprehensive  collection  in  the  Mel- 
bourne Museum,  and  that  I  have  taken  into  account  the 
undescribed  as  well  as  the  described  species. 

Key  to  the  Tasmanian  Families  of  Brachycera. 

1.  The  thi*ee  basal  cells  always  long.  2 
The  third  basal  (or  anal)  cell  short  or  wanting,  7 

2.  Thorax  without  bristles.  3 
Thorax  with  bristles.  6 

3.  Third    joint  of  antennae  always  annulated  ;    cubital 

fork  well  above  the  wing  tip.  STRATIOMYIDiE. 
Third  joint  of  antennae  either  not  annulated,  or,  if 
annulated,  then  the  cubital  fork  not  above  wing  tip.       4 

D 
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4.  Abdomen  broad ;  antennse  with  third  joint  auniilated. 

TABANID^. 
Abdomen    narrow,  and   antennae   rarely  annulated. 

LEPTIDvE. 
Veins    of  wing     run     parallel    with     the     hind    margin. 

NEMESTRINID^. 
Head    minute,    abdomen    inflated,    squamae    very     large. 

CYRTID^. 

5.  Wings     with     only     three      or      four     posterior     cells. 

BOMBYLIDiE. 
Wings  with  five  posterior  cells.  6 

6.  Front   excavated    between     the     eyes,    and    attached    to 

the  thorax  by  a  slender  neck.  ASILIDJE.  Front  not 
excavated  between  the  eves,  and  set  close  against 
the  thorax.  '  THEREVIDiE. 

7.  Antennae    with     arista   very    long   and     thread-like ;     all 

basal  cells  very  short.  DOLICHOPODIDiE. 

Antennae  without  a  very  long  and  thread-like  arista; 
first  and  second  basal  cells  not  very  short.  EMPIDiE. 
Wings,  with  two  strong  anterior  veins^  reachmg  only 
half-way  to  the  tip,  and  three  or  four  faint  veins 
running  diagonally  across  the  wing.  PHORIDiE. 

Family  I.     LEPTIDiE. 

Bristleless  flies  of  elongated  shape,  having  the  squamee 
small,  and  the  posterior  tibiae  spurred. 

Head  semi-circular,  usually  very  short,  and  flattened 
above  ;  face  short,  the  antennse  being  placed  near  the  mouth ; 
the  antennae  of  various  shapes,  but  only  annulated  in  the 
small  sub-families  Xylophagme  and  Gamomyine,  the  latter 
unrepresented  in  Australasia.  Thorax  normal  in  shape. 
Abdomen,  with  seven  obvious  segments  beside  the  genitalia. 
Legs  usually  rather  long,  without  any  strong  bristles  ;  hind 
tibiae  always  spurred,  the  front  and  middle  tibiae  usually  so. 
Wings  with  a  normal  venation;  the  discal  cross-vein  is 
placed  near  the  base,  or  at  least  on  the  basal  third,  of  the 
discal  cell ;  fourth  posterior  cell  usually  wide  open  ;  stigma 
generally  well  defined. 

This  family,  so  far  as  is  known  at  present,  is  represented 
in  Tasmania  by  six  species,  four  of  which  are  now  described 
for  the  first  time. 

The  species  seem  to  be  somewhat  local,  but  where  they 
occur  at  all,  they  usually  do  so  in  considerable  numbers. 
Their  habits  are  very  various.  One  species  is  blood-sucking  ; 
the  others  may  be  found  settled  on  vegetation,  on  the  stones 
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in  mouutaiii  streams,  and  on  windows.     The  different  species 
occur  from  earlj  spring  to  late  autumn. 

Table  of  the  Tasmanian  Genera  of  Leptidce. 

1.  Antennae  with  third  joint  annulated. 

Metoponia.,    Macq. 
Antennae  with  third  joint  not  annulated.  2 

2.  Fourth  posterior  cell  closed.  Clesthentia,  Gen.  nov. 
Fourth  posterior  cell  not  closed.  3 

3.  Antennae  with  a  long  thread-like  arista. 

Chrysopiltjs,  Macq. 
Antennae  with  a  thickened  arista.  4 

4.  Discal  cell  with  three  issuing  veinlets ;    the  upper  branch 

of  postical  vein  arising  from  second  basal  cell. 

Atherimorpha,  Gen.  nov. 
Discal  cell  with  four  issuing  veinlets  or  traces  of  them, 
the  1st,  2nd,  and  4th  complete,  the  3rd  abortive,  the  4th 
being  the  upper  branch  of  the  postical  vein. 

Spaniopsis,  Gen.  nov. 

1.     Chetsopilus,  Macq. 

Dark  coloured  flies,  decked  in  life  with  golden  pile ; 
antennae  with  the  arista  thread-like  ;  hind  tibiae  with  only  one 
spur. 

Head  broader  than  the  thorax ;  face  scarcely  descending 
beneath  the  eyes.  Eyes  joining  in  the  male,  but  widely 
separated  in  the  female.  Antennae  with  all  joints  small,  the 
third  bulbose,  and  terminated  by  a  long  thin  arista.  Thorax 
and  abdomen  covered  with  golden  or  pale  yellow  pile,  which 
is  very  easily  rubbed  off.  Legs  long  and  slender,  with  the 
basal  joint  of  the  tarsi  especially  lengthened  ;  anterior  tibiae 
without  spurs,  the  middle  tibiae  with  two  spiirs,  and  the  hind 
tibiae  with  one  spur.  Wings  broad,  with  the  anal  cell  always 
closed. 

This  genus  is  of  very  wide  distribution,  a  number  of 
species  having  been  described  from  Europe,  Asia,  and  North 
and  South  America.  In  Tasmania  two  species  occur;  they 
may  be  distinguished  as  follows: — 

1.  Thorax  black,  unstriped  ;  femora,  light  brown ;  pile  in. 
the  male  golden.     Larger  species. 

C.  RTJFiPES,  Macq. 

2.  Thorax  drab,  striped  ;  femora  wholly  black  ;  pile  in  the 
male  light  yellow.     Smaller  species. 

C.  TASMANIENSI8,  Sp.  nOV. 
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Chrysopilus  rufipes,  Macq. 

Thorax  black,  unstriped,  with  golden  pile;  abdomen  black, 
with  golden  pile  in  the  male,  and  very  pale  yellow  pile  in  the 
female;  femora  light  brown,  the  anterior  pair  blackish  on 
basal  half  above. 

Length.     Male,  7-9  mm  ;  Female,  9  mm. 

Hab,     Tasmania  (generally  distributed). 

Male.  Head,  with  the  eyes  joining,  and  occupying  all  the 
front  except  a  lengthened  triangular  patch  above,  which  is 
black;  lower  face  grey.  Palpi  and  antennse  black.  Thorax 
velvety  black,  scntellum  and  abdomen  dull  olive-black,  all 
decked  in  life  with  golden  pile  ;  abdomen  with  long  whitish 
hairs  along  each  side.  Legs  light  brown,  anterior  femora 
blackish  on  basal  half.  Wings  broad,  with  the  veins  and 
stigma  light  brown. 

Female  resembles  the  male,  but  the  eyes  are  widely  sepa- 
rated, the  front  brown,  the  abdomen  produced  into  a  long 
narrow  ovipositor,  and  the  j-ilf,  though  golden  on  the  thorax, 
is  a  j>ale  whitish  yellow  on  the  ab'lomen. 

In  the  male  this  species  may  be  readily  distinguished  from 
C.  tasmaniensis,  next  to  be  described,  if  examined  below, 
there  being  a  striking  contrast  between  the  very  dark  coxse 
and  the  light  brown  femora,  whereas  in  C.  tasmaniensis  the 
coxae  and  femora  below  are  uniformly  dark.  C.  rujipes  may 
also  be  distinguished  by  its  larger  size,  and  by  the  tiiorax 
being  velvety  black  and  unstriped,  instead  of  drab  and 
striped. 

A  slight  variation  in  the  neuration  of  the  wings  occurs  in 
both  sexes,  the  up|)er  branch  of  the  cubital  fork  sometimes 
possessing  a  small  recurrent  veinlet. 

This  species  differs  in  its  habits  from  most  species  of 
Chrysopilus  in  being  I  y  no  means  confined  to  the  neighbour- 
hood of  water.  It  is  an  insect  of  the  l>ush,  where  it  may  be 
found  frequenting  vegetation.  I  have  met  with  it  from 
December  8  to  February  18 

Chrysopii.us  tasmaniensis,  Sp.  nov. 

Thorax  drab,  wifli  a  narrow  black  median  stripe;  abdomen 
banded  with  black  and  drab  ;  femora  black;  pile  in  the  male 
pale  yellow. 

Length.     Male,  5-6  mm. 

Hab.      H<»b.rtand  Bagdad  Valley. 

Male.  Head,  with  tlie  eyes  joining,  and  occupying  almost 
all  the  front,  tiie  visilile  front  being  confined  to  the  vertex. 
Lower  face  grey.     P;il).i  and    antennae  black.     Thorax  drab, 
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lighter  in  the  centre,  with  a  narrow  black  median  stripe,  and 
indistinct  side  stripes  ;  a  few  black  hairs  on  sides.  Scutellum 
drab.  Abdomen  banded  with  black  and  drab ;  both  thorax 
and  abdomen  covered  with  pale  yellow  pile;  sides  of  abdomen 
with  white  hairs.  Legs  with  femora  black,  tibiae  and  tarsi 
brown,  with  joints  and  tips  of  tarsi  darkened.  Wings  with 
a  slight  brownish  tinge  ;  stigma  and  veins  brown. 

Female  unknowu. 

This  Sjiecies  resembles  C.  rujipes,  but  may  be  distinguished 
from  tiiat  species  by  its  smaller  size,  by  the  femora  being 
black  instead  of  light  brown,  by  the  thorax  being  drab  and 
striped,  instead  of  black  and  uustriped,  by  the  abdomen 
being  banded  instead  of  uniformly  black,  and  by  the  pile  in 
the  male  being  pale  yellow  instead  of  golden. 

This  species  may  be  found  resting  on  the  stones  in  the  bed 
of  mountain  streams.  I  have  met  with  it  between  November 
30  and  December  20,  but  no  doubt  it  remains  on  the  wing 
until  a  considerably  later  date. 

2.  Atherimorpha,  Gen.  nov. 
Robust    flies;    antennae  with    a    thickened    arista;    eyes 
separated  in  both  sexes;  front  hairy;  hind  tibiae  with  two 
spurs. 


Fig.  1.  Wing  of  Atherimorpha  vernalis. 
Head  semicircular,  about  the  same  breadth  as  the  thorax; 
front  in  the  male  densely,  in  the  female  slightly,  hairy  ;  face 
not  descending  below  the  eyes.  Proboscis  thick,  protruding. 
Palpi  almost  as  long  as  the  pi-oboscis,  of  equal  breadth 
throughout,  and  bearing  very  long  hairs.  Eyes  widely 
separated  in  both  sexes.  Antennae  situated  very  low,  the 
three  joints  small  and  of  almost  equal  breadth,  the  first  being 
slightly  the  longest,  and  the  second  the  shortest  of  the  three, 
the  third  gradually  drawn  out  terminally  into  a  thick  arista. 
Thorax  arched  and  hairy.  Abdomen  robust,  truncate  in  the 
male,  pointed  in  the  female.  Legs  long ;  femora  with 
numerous  small  bristles  ;  anterior  tibiae  without  spurs, 
middle  and  posterior  tibiae  with  two  spurs.  Wings  with  a 
distinct  stigma,  but  no  other  markings;  fourth  posterior  ceil 
wide  open  ;  anal  cell  closed. 
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This  genus  seems  to  he  most  nearly  allied  to  Atherix,  with 
which  it  agrees  in  having  the  fi'ont  hairy  in  the  male,  the 
posterior  tibiae  with  two  spurs,  and  the  closed  anal  cell. 
From  Atherix,  however,  it  may  be  at  once  distinguished  by 
the  antennae,  wliich  have  the  third  joint  very  small,  and  pro- 
duced terminally  into  a  conspicuously  thickened  arista,  the 
joint  and  arista  merging  into  one  another  without  any  distinct 
line  of  demarcation,  instead  of,  as  in  Atherix,  the  third  joint 
being  large,  kidney-shaped,  with  a  long  thin  arista,  which  is 
apparently  dorsal.  It  also  difPers  from  Atherix  in  having  the 
eyes  widely  separated  in  the  male,  and  in  the  wings  being 
without  markings.  Tlie  antennae  bear  some  resemblance  to 
those  of  the  Siberian  genus  Omphalophora,  but  the  arista  is 
longer  than  in  that  genus,  also  in  Omphalophora  the  hind 
tibiae  have  only  one  spur. 

Atheeimorpha  vernalis,  Sp.  nov.   (Fig.  1.) 

A  robust,  densely  hairv  fly.  Thorax  grey,  with  three  dark 
stripes;  abdomen  banded  with  black  and  grey;  femora  and 
tarsi  black,  tibiae  browidsh. 

Length.     Male,  7  mm.;  female,  7.5  mm. 

Hab.     Bagdad  Valley. 

Male.  Face  and  front  grey,  the  latter  very  long,  flat,  wide 
abovp,  narrowing  gradually  to  the  antennae,  and  densely 
hairy.  Antennae  black,  the  three  joints  small  and  of  almost 
equal  breadth,  the  first  being  slightly  the  longest,  and  the 
second  the  shortest  of  the  three ;  the  arista  conspicuously 
thickened,  and  nearly  twice  as  long  as  the  three  joints 
together.  Vertex  with  a  distinct  ocellar  tubicle ;  back  of 
head  puff"ed  out  behind  the  eyes,  and  bearing  long  black 
hairs.  Thorax  grey,  vrith  three  dark  lon<ritudinal  stripes, 
scutellum  grey,  botli  densely  covered  with  long  black  hairs. 
Abdomen  banded  with  black  and  grey,  the  anterior  portions 
of  second  to  sixth  segments,  and  the  whole  of  the  seventh, 
black,  tlie  remainder  grey ;  the  sides  with  long  yellow  and 
black  hairs,  the  former  predominating  in  the  basal  half,  the 
latter  in  a}dcal  half.  Legs  slender;  femora  and  tarsi  black; 
tibiae  brownish,  with  short  black  bristles.  "Wings  brownish, 
with  a  distinct  dark  brown  stigma. 

Female.  The  colouring  resembles  that  of  the  male,  but  is 
somewhat  lighter ;  the  eyes  are  smaller,  and  more  widely 
separated  ;  pubescence  of  the  front,  thorax  and  abdomen  less 
dense  and  shorter ;  abdomen  long  and  pointed,  and  wings 
almost  hyaline. 

This  species  occurred  commonly  in  the  bush  surrounding 
the  Bagdad  Valley  during  the  Spring  seasons  of  1911  and 
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1912,  but  in  1913  I  did  not  meet  with  a  single  specimen.  I 
have  found  it  on  the  wine:  from  September  24  to  November  9. 
The  males  appear  some  time  before  the  females,  and  seem  to 
be  the  commoner  sex.  The  insects  are  somewhat  sluggish  in 
their  habits ;  thev  may  be  found  settled  on  bracken  and 
clumps  of  grass.  A  nearly  allied,  undescribed,  species  occurs 
in  New  South  Wales. 

3.  Spaniopsis,  Gen.  nov. 
Blood-sucking  flies,  with  a  lengthened  proboscis,  and  short 
broad  abdomen  ;  antennae  with  the  third  joint  large  and  pro- 
duced into  a  thick  subterminal  arista  ;  tibiae  without  any 
distinct  spurs ;  wings  with  the  discal  cell  angulated  below, 
and  emitting  four  posterior  veins ;  the  first,  second,  and 
fourth  reaching  the  wing  margin,  the  third  reduced  to  a  mere 
stump  and  sometimes  wanting ;  anal  cell  closed. 


Fig.   2.     Wing  of  Spaniopsis  tahaniformis. 

Head  broader  than  the  thorax  ;  eyes  in  the  female  (the 
only  sex  known)  very  widely  separated;  proboscis  stout,  with 
large  sucker  flaps,  slightly  longer  than  the  head,  and  twice 
the  length  of  the  palpi ;  antennae  with  the  first  and  second 
joints  extremely  small ;  the  third  large  and  produced  into  a 
thickened  subterminal  arista.  Thorax  with  extremely  short 
pubescence  ;  scutellum  without  spines.  Abdomen  short  and 
broad,  resembling  Ta6a?iws.  Legs  bare  ;  tibiae  without  any 
distinct  spurs.  Wings  with  a  conspicuous  stigma;  the 
cubital  fork  long  and  narrow  ;  discal  cell  (usually)  angulated 
below,  and  emitting  four  posterior  veins;  the  first,  second, 
and  fourth  (which  is  really  the  upper  branch  of  the  postical 
vein)  reaching  the  wing  margin,  the  third  reduced  to  a  mere 
stump,  and  occasionally  wanting  ;  anal  cell  closed. 

This  curious  genus  cannot  be  confounded  with  any  other 
occurring  in  Tasmania.  The  four  posterior  veins  arising 
from  the  discal  cell  would,  at  first  sight,  seem  to  show  some 
afiinity  with  the  CoenomyincB*  which  is,  I  believe,  the  only 
subfamily    of    the    Leptidce   in    which     this    peculiarity   has 

*  Some  authorities  make  the  Ccenomyinai  into  a  separate  family,  the  Coemmiyidce. 
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hitherto  been  known  to  occui- :  the  Ccenomijin(2,  however,, 
have  the  third  joint  of  the  antennae  flagelliform  and  aunu- 
lated,  and  the  cubital  fork  of  the  wings  large,  bell-shaped, 
and  embracing  the  wing  tip.  I  consider  that  its  real  relation- 
ships are  more  correctly  indicated  by  the  shape  of  the 
antennae,  and  the  abortive  third  posterior  vein,  characters 
that  are  shared  by  Spania.  The  genus  is  probably  a  con- 
necting link  between  the  LeptidcB  and  the  Tahanidcp. 

Spaniopsis  tabaniformis,  Sp.  nov.     (Fig.  2.) 

A  fly  resembling  a  small  Tabanus.  Thorax  varying  from 
yellow  brown  to  blackish,  with  three  dark  longitudinal 
sti'ipes,  the  middle  one  short,  the  outer  extending  the  entire 
length  of  the  thorax  ;  abdomen  with  first  segment  pale  grey 
or  brown,  remaining  segments  black,  with  pule  hind  margins  ; 
legs  yellow,  with  the  tarsi  darkened;  wings  with  a  con- 
spicuous stigma. 

Length.     Female,  5  mm. 

Hab.     Freyciuet's  Peninsula. 

Female.  Face  light  grey  ;  front  brown,  with  very  short, 
stiff,  black  pubescence,  and  a  small  pale  grey  patch  above  the 
antennae  on  either  side.  Proboscis  dark  brown.  Palpi 
yellow,  with  the  extreme  tips  darkened.  Antennae  black ; 
the  first  two  joints  very  small,  cuj^-shaped,  and  of  almost 
equal  length,  the  third  broadened,  twice  the  length  of  the 
first  and  second  together,  and  produced  into  a  short  thick 
aiista,  which  is  distictly  subterminal,  and  is  about  the  same 
length  as  the  three  joints  of  the  antennae  together.  Thorax 
brown,  with  three  dark  longitudinal  stripes,  the  middle  one 
short;  the  outer  ones  extending  the  whole  length  of  the 
thorax,  the  whole  covered  with  very  sb.ort  and  sparse  black 
pubescence;  scutellum  brown,  slightly  darker  than  the 
thorax.  Abdomen  about  the  same  length  as  tlie  thorax  and 
scutellum;  first  segment  pale  brown  or  grey,  remaining 
segments  black,  with  hind  margins  light  brown  or  grey  ; 
ovipositor  ending  in  two  small  outspread  lamellae.  Legs  pale 
yellow,  with  short  pubescence,  but  without  bristles,  and  tibiae 
without  any  distinct  spurs.  Wings  with  the  curious  venation 
described  under  the  generic  characters,  hyaline,  with  veins 
and  stigma  black. 

This  species  is  subject  to  some  variation.  The  colouring 
of  the  front  and  thorax  varies  from  yellow  brown  to  black, 
the  sides  of  the  thorax  from  light  gi-ey  to  black,  and  the 
lighter  parts  of  the  abdomen  from  grey  to  brown  ;  in  the 
wings  the  discal  cell  is  more  angulated  below  in  some 
specimens  than  in  others,  and  the  angulation  is  occasionalljt 
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marked  by  a  minute  veinlet  inside  the  cell ;  tlie  third 
posterior  vein  consists  of  a  short  stump  iu  some  specimens, 
whilst  in  others  it  is  altogether  wanting. 

This  interesting  species  was  discovered  hy  Mr.  G.  H. 
Hardy,  who  has  been  good  enough  to  send  me  thirteen 
specimens  for  examination ;  these  are  all  females.  iVIr. 
Hardy  writes  me  concerning  its  habits  as  follows:  "It 
occurs  locally  in  swarms,  like  mosquitos,  which,  when  flying 
around  one,  it  is  easily  mistaken  for.  I  came  across  but  one 
patcli  of  it,  but  over  a  very  larsje  area,  as  I  walked  through 
about  two  miles  of  it.  1  could  observe  no  peculiarity  that 
would  give  a  clue  to  type  of  locality,  as  it  occurred  about 
scrub,  amongst  grass-trees,  over  rocky  areis,  and  always  in 
swarms,  above  200  feet  to  1,000  feet  above  sea  level."  Mr. 
Hardy  further  states  that  he  received  a  bite  from  one  of  the 
insects,  and  that  an  intelligent  boy  informed  him  that  the 
species  was  common  at  Wedge  Bay  and  "nipped." 

The  insects  were  met  with  on  April  12 ;  it  would  therefore 
appear  to  be  an  autumn  s{)ecies. 


4  Clesthentia,  G-en. 


nov. 


Small  black  flies  having  the  thoi-ax  greatly  arched. 
Antennae  with  the  first  two  joints  extremely  small,  the  third 
large,  and  provided  with  a  short  style;  wmgs  with  both  the 
fourth  posterior  and  anal  cells  closed. 


Fig.  3.  Wing  of  Clesihentia  aherrans. 
Head  set  low  down  in  front  of  the  greatly  arched  thorax, 
and  about  the  same  breadth  as  the  thorax.  Eyes  separated 
in  both  sexes.  Antennae  with  tlie  first  and  secou(l  joints 
extremely  small,  the  third  about  three  times  as  broad  as  the 
second,  and  three  times  as  long  as  the  first  and  second 
together,  and  provided  with  a  short  style,  which  is  barely  half 
the  length  of  the  third  joint.  Thorax  greatly  arched  ;  sides 
and  scutellum  with  a  iiivj  hairs.  Abdomen  tapering,  almost 
bai'e.  Legs  rather  short,  all  tibiae  with,  apparently,  two 
spurs ;  but  those  on  the  anterior  and  middle  legs  are  very 
minute  and  difficult  to  distinguish;  tibiae  with  also  a  few 
small  bristles.  Wings  small ;  radial  vein  straight,  and 
extending    well    beyond    the    stigma;    cubital    fork   narrow, 
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reachiug  the  margin  just  above  the  wiug  tip;  discal  cell  and 
discal  cross- vein  as  in  Leptis ;  fourth  posterior  and  anal  cells 
completely  closed. 

This  genus  can  be  distinguished  from  nearly  all  other 
genera  of  Leptidce  by  the  closed  fourth  posterior  cell.  This 
character  alone  is  sufficient  to  separate  it  from  the  other 
Tasmanian  genera  ;  it  is  also  the  only  known  Tasmanian 
genus  in  which  the  antennae  are  terminated  by  a  short  style. 

Only  one  species  is  know^n. 

Clesthentia  aberrans,  Sp.  nov.     (Fig.  3.) 

Head,  thorax,  and  abdomen  black  and  shining ;  legs  yellow, 
with  femora  blackish ;  wings  brownisb,  with  a  distinct 
stigma. 

Lengtb.     Male,  4.5  mm.;  Female,  5  mm. 

Hab.     Man  galore. 

Male.  Face  descending,  but  little  below  the  antennae. 
Eyes  bare,  separated.  Antennae  black.  Front  black,  shining, 
of  equal  breadth  throughout;  back  of  head  with  a  little 
short  pubescence.  Thorax  andscutellum  black,  shining,  with 
a  little  short  pubescence  on  dorsum,  and  a  few  yellow  hairs 
on  sides.  Abdomen  black,  shining,  almost  bare,  but  with  a 
little  pubescence  on  sides,  white  on  the  first  and  second,  and 
black  on  the  remaining  segments.  Legs  yellow;  femora 
more  or  less  suif  used  with  black,  and  tarsi  darkened,  but 
colouring  of  the  legs  subject  to  some  variation  ;  tibiae  with  a 
few  small  whitish  bristles.  Wings  brownish,  with  stigma 
dark  brown  ;  the  fourth  posterior  and  anal  cells  closed 
slightly  above  the  wing  margin. 

Female  resembles  the  male  in  all  respects. 

This  species  occurs  commonly  on  the  windows  of  my  house 
at  Mm n galore,  between  S^ptemlier  20  and  December  15.  I 
have  not  met  with  it  elsewhere. 

5.   M  E  T  o  p  o  N  I  A,  Macq. 

This  genus  was  created  by  Macquart  for  a  Tasmanian 
species  that  is  unknown  to  me.  It  was  placed  by  him  in  the 
Xylophagidce  (now  included  in  the  Leptidce).  It  is  described 
as  resembling  Beris  ;  palpi  short ;  front  of  female  very  large  ; 
antenna)  inserted  towards  tiie  base  of  head  ;  first  segment  a 
little  elongated,  third  the  length  of  first,  with  eigiit  annula- 
tions  ;  eyes  small  ;  ocelli  at  vertex  ;  scutellum  unarmed. 
Metoponia  rubriceps,  Macq. 

The  species  is  described  as  having  the  head  red,  the  thorax 
dull  black,  abdomen  shining  black,  and  the  legs  black. 

Length  (Female)  3  lines. 
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This  species  should  be  easy  to  recognise  from  the  annulated 
antennae,  a  character  that  separates  it  from  all  the  other 
known  Tasmanian  Leptidce.  It  would  appear  from  Mac- 
quart's  description,  to  be  correctly  placed,  and  if  so  is  the 
only  known  Tasmanian  representative  of  the  subfamily 
Xylophagincs. 

Family  11.     STRATIOMYIDiE. 

Small  to  medium- sized  bristleless  flies,  frequently  with 
metallic  colouring. 

Head  short,  as  broad  as  the  thorax.  Eyes  of  the  male 
usually  contiguous,  those  of  the  female  separated.  Antennae 
with  the  third  joint  annulated,  and  pi'ovided  with  an  apical 
style  or  arista.  Thorax  occasionally  produced  into  a  spine 
on  either  side,  and  with  the  scutellum  either  unarmed,  or 
produced  into  two  or  more  marginal  spines.  Legs  altogether 
without  bristles.  Win^s  with  a  characteristic  venation,  the 
costal,  mediastinal,  subcostal,  radial,  and  cubital  veins  dis- 
tinct, and  much  crowded  together  on  the  fore  part  of  the 
wing.  The  remaining  veins  faint  and  sometim(3S  incomplete. 
The  praefurca  (common  stem  of  the  radial  and  cubital  veins) 
commences  opposite  the  base  of  the  discal  cell;  cubital  vein, 
including  the  cubital  fork,  when  present,  ends  well  before 
the  wing  tip  ;  discal  cell  usually  pentagonal ;  anal  cell  always 
closed. 

The  flies  belonging  to  this  family  have  the  reputation  of 
being  flower-lovers,  but  the  only  Tasmanian  species  that  I 
have  found  frequenting  flowers  are  those  belonging  to  the 
genus  Odontomyia,  a  genus  of  world-wide  distribution. 
Some  species  frequent  the  neighbourhood  of  water,  others 
may  be  found  settled  on  vegetation,  and  on  windows. 

Most  of  the  Tasmanian  species  are  decidedly  rare,  the  only 
ones  of  common  occurrence  being  Odontomyia  amyris  and 
Actina  incisuralis. 

Table  of  the  Tasmanian  Subfamilies  and  Genera  of 
Stratiomyidx. 

1.  Abdomen  with  seven  visible  segments.       Subfam.  BerinSB. 
Four  posterior  veins;  eyes  hairy,  separated  in  both  sexes. 

Actina,  Meig. 
Abdomen  with  five  or  six  visible  segments.  2 

2.  Three  posterior  veins,  all  arising  from  the  discal  cell. 

Subfam.  Pachygastrinae. 

Scutellum  produced  in  the  form  of  a  spine. 

LoNCHEGASTER,  Gen.  nov. 
Four  posterior  veins.  3 
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3.  The  four  posterior  cells  arise  from  the  discal  cell ;  colouring^ 

metallic.  Subfam.  Afltissinae. 

Scutellum  armed.  LECOGASxEii,   Gen.  uov. 

Scutellum  unarmed  or  with  rudimentary  spines. 

Antissella,  Gen.  nov. 
The  fourth  posterior  vein  is  separated  from  the  discal  cell, 

and  arises  from  the  second  basal  cell,  4 

4.  Antennae  with  a  short  terminal  style. 

Subfam.  Stratiomyinae. 

Basal  joint  of  antennse  never  more  than  twice  the  length 
of  the  second.  O  d  o  ntom  yi  a,  Meig. 

Antennae  with  a  long  arista.  Subfam.  Sarg'inaB. 

Scutellum  armed  ;  black  species. 

Acanthasaegus,  Gen.  nov. 

Subfamily  Berinae. 
B  E  E  I  s,  Latr. 

Seven  species  were  chronicled  by  Macquart  under  the  genus 
Beris.  Since  that  time  the  genus  has  been  split  up,  and  I 
think  it  uniikelv  that  any  of  Macquart's  species  belong  to 
Beris  in  its  restricted  sense.  Some  difference  of  opinion 
seems  to  exist  as  to  the  limits  of  these  newer  genera,  but  I 
think  that  entomologists  are  fairly  agreed  as  to  the  following 
distinctions : — 

1.  Three  posterior  veins,  all  arising  from  the  discal  cell.       2 

2.  Eyes  hairy,  touching  in  the  male.  B  E  E  i  s. 
Pour  posterior  veins,  or  vestiges  of  them,  all  arising 

from  the  discal  cell.  3 

3.  Eyes  hairy,  separated  in  both  sexes.  A  c  t  i  n  a. 
Eves  bare,  separated  in  both  sexes.  Neoexaireta. 
The  seven  species  described  by  Macquart  are  the  following  : 
£eri'.s  servillei. 

,,      iiicisuralis. 

„      filipalpis. 

,,      parvidentata. 

,,       quinqiiecella. 

„       nitidithorox. 

„      fusciventf'is. 
Of    these    species    B.    servillei    belongs    to     +he     genus 
Neoexaireta  (N.  spinigera).      It  may  be  distinguished  at  once 
by  its  banded  wings.     It  is  a  common  species  in  Victoria  and 
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New  South  Wales,  but  is  not  at  present  known  in  Tasmania, 
although  it  may  possibly  occur.  B.  filipalpis,  I  believe  to 
have  been  merely  described  from  a  male  of  the  previously  de- 
scribed B.  incis'uralis.  This  species,  on  account  of  its  possess- 
ing four  posterior  veins,  hairy  eyes,  separated  in  the  male, 
and  thickened  hind  tibiae,  I  place  in  the  genus  Actina, 
together  with  a  new  species.  B.  parvideiitata  I  have  placed 
in  a  new  genus  Antissella.  The  thi'ee  remaining  species, 
B.  quinquecella,  B.  nitidithorax,  and  B.  fusciventris,  are 
unknown  to  me,  and  they  must,  therefore,  remain  for  the 
present  as  of  doubtful  position.  B.  quinquecella  is  described 
as  violet,  with  green  reflections;  length  3  lines.  B.  nitidi- 
thorax as  having  the  thorax  brilliant  green,  with  violet  blue 
reflections ;  abdomen  dull  black,  with  last  two  spgmeuts 
and  margins  blue  ;  length  3  lines.  B.  fusciventtis  is  described 
as  having  the  thorax  hrilliant  green,  with  violet  reflections, 
scutellum  violet,  abdomen  brownish  black,  with  incisions 
bluish  black  ;  length  3  lines. 

6.  Actina,  Meig. 

Slender  flies  with  a  metallic  thorax,  six  spined  scutellum, 
•discal  cell  with  four  issuing  veinlets,  and  eyes  separated  in 
both  sexes. 

Head  larger  in  the  male  than  in  the  female,  short,  and  not 
produced.  Eyes  separated  in  both  sexes,  somewhat  nai'rowly 
in  the  male,  but  widely  in  the  female;  in  the  male  densely 
hairy;  but  in  the  female  with  only  very  short  pubescence. 
Antennae  set  close  together,  the  first  and  second  joints  short, 
the  third  long  and  aunulated,  and  more  than  twice  the  length 
■of  the  first  two  joints  together.  Thorax  densely  hairy  in  the 
male,  but  almost  bare  in  the  female;  scutellum  with  six 
spines.  Abdomen  flattened,  with  seven  visible  segments, 
parallel  sided  in  the  male,  Imt  somewhat  ovate  in  the  female. 
Legs  with  the  iiind  tibiae  thickened,  especially  in  the  male; 
first  joint  of  the  posterior  tarsi  lengthened  in  both  sexes,  and 
dilated  in  the  male.  Wings  with  a  conspicuous  stijma; 
cubital  vein  forked  ;  discal  cell  with  four  issuing  vfinlets; 
anal  cell  closed  at  a  considerable  distance  Irom  the  wing 
margin. 

This  genus  can  be  distinguished  in  both  sexes  from  Beris 
by  the  presence  of  four,  instead  of  three,  posterior  veins. 
The  males  can  also  be  distinguished  at  once  from  those  of 
Neoexaireta  (or  Chorisops)  by  the  densely  hairy  eyes,  but  in 
the  females  the  pubescence  is  short,  and  not  always  easv  to 
make  out.  So  far  as  the  Australian  species  are  concerned, 
however,  there  is  no  difficulty,  the  sole  species  of  Neoexaireta 
being  distinguished  at  once  by  the  parti-coloured  wings. 
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The  Tasmanian  species  are  distinguished  as  follows 


A.  incisuralis,  Macq. 

Medium-sized  species. 

Scutellar  spines  long,  yellow, 
with  the  base  metallic 
green. 

Abdomen  in  female  orange- 
brown,  with  black  incisions. 

Costa  of  wings  straight. 

Femora  partly  black. 

Thorax  in  female  bronze 
greeu. 


A.  costata,  Sp.  nov. 
Very  small  species. 
Scutellar    spines    short,  and 
altogether  metallic  green. 

Abdomen  in  female  alto- 
gether blackish  brown. 

Costa  of  wings  sinuated. 

Femora  yellow. 

Thorax  in  female  emerald 
green. 


AcTiNA  INCISURALIS,  Macq. 

Syn.  Beris  incisuralis,  Macq. 

Svn.  Beris  Jilipalpis,  Macq. 

Thorax  emerald  green  (male),  or  bronze  greeu  (female) ; 
abdomen  brown  (male),  or  orange-brown  (female),  with 
incisions  black ;  scutellar  spines  yellow,  with  the  base  dark 
metallic  greeu;  hind  femora  black  (male),  or  orauge  with 
apical  third  or  half  black  (female). 

Length.     Male,  7  mm.;  female,  6  mm. 

Hab.     Tasmania,  Victoria,  New  South  Wales. 

Male.  Face,  front,  palpi,  and  antennae  black,  the  face 
more  or  less  covered  with  white  j)ubescence.  Eyes  separated, 
densely  hairy.  Thorax  and  scutellum  metallic  emerald  or 
bluish  green  ;  scutellum  with  six  long  marginal  spines,  which 
are  yellow,  except  at  the  extreme  base,  where  they  agree  in 
colour  with  the  scutellum.  Abdomeu  brown,  darker  at  base 
and  apex,  and  with  junctions  of  segments  broadly  black. 
Legs  with  the  first  and  second  pairs  yellow,  with  exception  of 
the  tarsi  and  basal  two-thirds  of  femora,  which  are  black  ; 
hind  pair  black,  with  the  base  of  the  tibiae  and  tarsi  dull 
brown  or  yellow.  Wings  with  a  large  black  stigma;  discal 
cell  emits  four  veiulets,  the  first,  second,  and  fourth  complete, 
the  third  only  extending  two-thirds  the  distance  to  the  wing 
margin. 

Female  differs  considerably  in  appearance  from  the  male. 
The  head  is  smaller,  the  face  covered  with  white  pubescence, 
the  eyes  more  widely  seimrated,  and  bearing  only  a  little, 
very  short  and  inconspicuous  pubescence.  The  pubescence  of 
the  thorax  and  scutellum  is  short,  and  the  colour  rather  a 
bronze  than  an  emerald  green.  Abdomen  is  less  parallel- 
aided,  approaching  an  ovate  shape,  and  the  colour  is  lighter 
and  brighter.  Legs  are  more  orange  ;  first  and  second  pairs 
have  the  femora    scarcely    darkened,   hinder  pair  have  the 
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femora  wiili  the  basal  half  or  two  thirds  orange.  Wiugs  as 
in  the  male. 

This  species  varies  somewhat  in  tlie  colouring  of  the 
abdomen  and  legs,  some  specimens  being  considerably  darker 
than  others ;  there  is  also  some  variation  in  the  colouring  of 
the  wings,  which  have  usually  a  pale  brownish  tinge,  but  are 
occasionally  blackish  ;  also  the  third  veinlet  from  the  discal 
cell  varies  considerably  in  length.  In  Mr.  P.  M.  Littler's- 
collection,  there  are  two  females  from  Mt.  Arthur,  which  differ* 
considerably  from  the  type ;  they  are  unusually  small  and 
have  the  thoi-ax  emerald  instead  of  bronze  green  ;  they  have 
somewhat  the  appearance  of  belonging  to  a  distinct  species, 
but  I  consider  them  to  be  merely  a  variety  (possibly  a  moun- 
tain one)  of  A.  incisuralis. 

This  species,  though  not  always  to  be  met  with,  is  distinctly 
common  at  times.  I  have  found  it  in  Spring  (October  12  to 
beginning  of  November)  and  Autumn  (March  29  to  May  1). 
Mr.  Littler  has  also  met  with  it  at  Launceston,  from  Feb- 
ruary 20  to  March  21 . 

It  may  usually  be  found  settled  on  low  vegetation,  and 
also  occurs  not  uncommonly  on  windows.  The  female  seems 
to  be  much  more  common  than  the  male. 

ACTINA    COSTATA,    Sp.    nov. 

A  small  species  having  the  thorax,  scutellum,  and  scutellar 
spines  dark  metallic  green,  abdomen  blackish  brown,  and  legs 
yellow. 

Length.     Female,  4.5  mm. 

Hab.     Bagdad. 

Female.  Face  covered  with  white  pubescence ;  front 
blackish  geneous  ;  antennae  with  first  and  second  joints  brown, 
third  black.  Eyes  somewhat  broadly  separated,  bearing 
short  pubescence.  Thorax  and  scutellum  brilliant  metallic 
green,  with  short  pubescence;  scutellum  with  six  short 
metallic  green  spines.  Abdomen  dark  blackish  brown.  Legs 
yellow,  with  the  knees  of  posterior  pair  and  apical  tarsal 
joints  darkened.  Wings  tinged  with  brown,  except  for  a 
perfectly  hyaline  spot  between  the  pale  brown  stigma  and  the 
cubital  fork ;  space  within  the  cubital  fork  distinctly  brown  ; 
discal  cell  emitting  four  posterior  veins,  the  third  extending 
barely  half-way  to  the  wing  margin  ;  cubital  vein  distinctly 
curved,  with  the  fork  large ;   costal  margin  of  wing  sinuated. 

The  distinctions  between  this  and  the  previous  species 
have  already  been  referred  to. 

This  species  is  scarce.  I  have  only  come  across  a  single 
specimen,  which  I  swept  from  grass  growing  in  a  small  tarn 
in  the  hills  at  Bagdad,  on  January  25,  19LS. 
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Subfamily  AntissinSB. 

7.  Antissella,  Gen.  nov. 
Britrht  metallic  flies.  Antennae  nearly  twice  the  length  of 
liead  ;  eyes  joinincr  and  hairy  in  the  male,  widely  separated 
and  practically  bare  in  the  female ;  scutellum  unarmed  or 
with  rudimentary  spines  ;  wings  with  costal  margin  inflated 
in  the  male. 


Fig.  4.  Wing  of  Antissella  parvidentata  9. 

Hend  broader  than  long.  AntennaB  situated  ab'-ut  the 
middle  of  *be  head  in  profile,  and  nearly  twice  the  length  of 
the  head  ;  first  and  second  joints  <>f  almost  equal  hngth,  and 
somewhat  cup-shaped,  third  jidnt  anuulated,  rather  longer 
than  the  first  two  joints  togetiier,  ;ind  provided  with  a  blunt 
style.  Eyes  joining  and  hairy  in  the  male,  widely  separated, 
and  almost  bare  in  the  female.  Thorax  broadening  behind; 
scutelluu)  unarmed  or  with  rudimi  nlary  spines,  whose  posi- 
tion is  merely  indicated  bv  a  serration  of  the  margin  of  the 
scutellum.  Al)don)en  somewhat  ovate,  considerably  broader 
and  a  little  longer  than  the  thorax.  Lf^-gs  simple.  Wings 
with  the  mediastinal  and  subcostal  veins  apparently  coalesceiit, 
the  radial  very  indistinct,  the  culiital  with  a  long  fork,  the 
lower  branch  being  slighly  longer  than  the  stem,  and  more 
than  twice  the  length  of  the  upper  l»ranch  ;  discal  cell  with 
four  issuing  veinlets,  the  first,  second,  and  fourth  reaching 
the  wing  margin,  the  third  only  half  wav  to  the  wing  ma  gin. 

This  genus  is  proposed  tor  a  Sj.ecie  that  occurs  hoth  in 
Victoria  and  Tasmania.  It  seenis  to  come  near  to  Antissa, 
created  by  Walker  fo  a  West  Australian  sp-  cies,  but  Antissa, 
according  to  Walker's  descripiion,  has  the  antennae  much 
shorter  than,  instead  of  nearly  twice  the  length  of,  the  head. 

Antissella  parvidentata,  Macq.     (Fig.  4). 
Syn.     Beris  parvidentaia,  Macq. 
Thorax  in  male  greenish   ^'old.  in  female  emerald  greeu  ; 
abdomen  in  male  deep  vi.-let,   in   female  ruddy   bronze,   with 
red.    blue,   and   green    reflections;    legs  yellow;    wings  with 
costal  margin  inflated  in  the  male,  veins  light  yellow   brown. 
Length.     Male  and  female,  7.5  mm. 
Hab.     Launceston,  Maugalore. 
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Male.  Face  below  the  antennae  covered  with  white  pubes- 
cence ;  front  greenish  gokl ;  eyes  hairy,  joined  directly  above 
the  antennae.  Antennae  dark  brown,  the  style  blunt  and 
directed  inwards.  Thorax  and  scutellum  greenish  gold; 
punctate,  and  covered  with  brownish  hairs  ;  scutellum  with 
rudimentary  spines.  Abdomen  deep  violet,  minutely  punc- 
tate, with  scanty  white  puliescfnce.  Leas  light  yellow  brown, 
with  the  tarsi  darkened  Wings  with  front  margin  ii  flated 
from  base  of  wing  to  end  of  first  posterior  cell,  h\ aline; 
veins  yellow  brown  with  an  indistinct  stigma. 

Female  differs  considerably  in  appenrance  from  the  male, 
so  much  so  as  to  be  easily  mistaken  for  a  distinct  species. 
The  eyes  are  widely  separated,  with  only  a  little  extremely 
short  pubescence,  which  can  only  be  distinguished  with 
difficulty.  Antennae  with  the  first  and  second  joints  light 
brown,  third  joint  and  style  blackish.  ThorajX  and  scutellum 
emerald  green,  the  [)ubescence  v^ry  shi)rt.  Abdomen  ruddy 
bronze,  with  I'ed,  blue,  and  green  reflections,  according  to 
the  point  of  view.  VVings  faintly  tinged  with  brown ;  the 
costal  margin  straight. 

This  species  can  be  easily  recognised  by  its  bright  metallic 
colouring.  The  male  is  much  rarer  than  the  female,  and,  as 
is  the  case  with  most  of  the  Tasmanian  genera  of  Stratiom- 
yidce,  it  is  the  female  that  is  usunlly  met  with.  My  descrip- 
tion of  the  male  is  taken  from  a  Victorian  specimen,  kindly 
lent  me  by  Mr.  F.  P.  Spry. 

Judging  from  Macquart's  description  and  figure,  I  think 
that  th' re  is  little  doulit  that  it  was  a  female  of  this  species 
that    he    described    under    the    name   of  Beris   parvidentata. 

In  Tasm;tnia  this  species  is  of  somewhat  uncommon 
occurrence,  althout,^h  it  is  probably  widely  distributed.  My 
dates  extend  from  February  12  to  March  8. 

8.  L  E  c  o  G  A  s  T  E  R,  Gen.  nov. 
Metallic  flies  with  a  short  but  extremely  broad  abdomen 
and  fiiur-spined  scutellum      In  the  male  the  costal  margin  of 
wings  is  greatly  inflated,  and  the  eyes  are  densely  hairy. 


Wing  of  Lecogaster  ccerulea 
Head  broader  than  1  ng.      Eyes  in  the  male  densely  hairy, 
widely    separated   at  vertex,   Itut   nearly   joined   at  base   of 

E 
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antennae.  AntennsB  situated  about  middle  of  the  head  in 
profile,  about  the  same  length  as  the  head  ;  the  first  joint 
slightly  longer  than  the  second,  the  third  a  little  longer  than 
the  first  two  together.  (The  anteonse  resemble  those  of 
Lasiopa).  Thorax  lengthening  behind  ;  scutellum  with  four 
spines,  the  two  terminal  spines  being  the  longest.  Abdomen 
short,  but  extremely  broad.  Legs  simple.  Wings  with  the 
costal  margin  (in  the  male)  greatly  inflated ;  the  mediastinal 
and  subcostal  veins  apparently  coalesce ;  cubital  with  a  very 
long  fork,  the  lower  branch  longer  than  the  stem,  and  twice 
the  length  of  the  upper  branch ;  discal  cell  with  four  issuing 
veinlets,  the  first,  second,  and  fourth  reaching  the  wing 
margin,  the  third  only  half  way  to  the  margin  ;  all  veins 
distinct. 

This  genus  may  be  recognised  at  once  by  the  extremely 
broad  abdomen  in  conjunction  with  the  metallic  colouring. 
It  seems  to  come  near  to  Macquart's  genus  Anacanthella, 
but  AnacantheUa  has  the  scutellum  unarmed,  and  eyes  of  the 
male  with  only  short  pubescence.  From  Antissella  it  is  dis- 
tinyruished  by  the  much  broader  abdomen,  and  spined 
scutellum,  and,  in  the  male,  by  the  diflferently  placed  eyes 
and  more  inflated  wings. 

Lecogaster  c^rulea,  Sp.  nov.   (Fig.  5). 

A  bright  metallic  blue  fly,  with  a  very  broad  abdomen  and 
four- spined  scutellum. 

Length.     Male,  8  mm. 

Breadth  of  abdomen.     Male,  4.5  mm. 

Hab.     Bagdad. 

Male.  Head  broader  than  long  ;  face  densely  hairy  ;  front 
shining  bronze,  with  a  small  tubercle  at  vertex.  Eyes  densely 
hairy,  widely  separated  above,  but  gradually  approaching 
until  at  the  antennae  they  are  but  narrowly  separated,  below 
which  they  again  recede.  Antennse  black,  the  second  joint 
somewhat  cup-shaped  and  shorter  than  the  first,  the  third 
slightly  longer  than  the  first  and  second  together,  annulated, 
gradually  tapering,  and  ending  bluntly  without  any  distinct 
stigma.  Thorax  and  scutellum  metallic  blue,  covered  with 
long  black  hairs ;  scutellum  with  four  marginal  spines. 
Abdomen  as  broad  as  long,  metallic  blue,  with  short  white 
pubescence.  Legs  black,  rather  stout.  Wings  hyaline,  with 
a  narrow  pale  brown  stigma  ;  veins  brown  and  distinct. 

Female  unknown. 

This  interesting  species  occurs  both  in  Victoria  and  Tas- 
mania, but  seems  to  be  generally  rare.  In  Tasmania  I  have 
only  met  with  a  single  specimen ;  it  occurred  in  the  bush  at 
Bagdad  on  November  17,  1912.     The   only    other   specimen 
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that  I  know  of  is  one   in   the   collection   of  the    Melbourne 
Museum, 

Subfamily  StpatiomyinaB. 

9.  Odontomyia,  Meig. 

(Exochostoma,  Macq.      Opseogymnus,  0- Costa. 

PselUdotus,  Rond.     Eulalia,  Kert.) 

All  the  known  Austi-alian  species  of  the  subfamily 
Stratiomyinoi  belong  to  the  genus  Odontomyia,  althoui,fh  some 
of  these  were  originally  described  as  species  of  Siratiomys.. 
They  are  fair-sized,  robust  species,  black  and  green,  or  black 
and  yellow  in  colour,  and  never  metallic.  The  abdomen  of 
the  male  is  broad,  parallel-sided,  and  almost  rectangular,  that 
of  the  female  ovate. 

Face  conspicuously  pubescent.  Eyes  either  bare  or  hairy, 
practically  touching  in  the  male,  but  widely  separated  in  the 
female.  Antennae  with  the  the  two  basal  joints  almost 
equally  long,  or,  at  the  utmost,  the  basal  joint  twice  as  long 
as  the  second  (in  this  respect  differing  from  Stratiomys,  which 
has  the  basal  joint  three  or  four  times  as  long  as  the  second); 
third  joint  elongate,  with  from  four  to  sis  anuulatious,  of 
which  the  last  two  may  form  a  terminal  style.  Thorax 
broad ;  scutellum  with  two  subapical  spines.  Abdomen  with- 
five  obvious  segments  in  the  male,  and  six  or  seven  in  the 
female.  Legs  simple.  Wings  with  the  anterior  veins  much 
crowded ;  cubital  vein  usually  forked,  but  occasionally 
simple ;  one  or  two  of  the  veinlets  from  the  discal  cell 
frequently  abortive,  and,  as  a  rule,  none  reach  the  wing 
margin. 

Of  this  genus  six  species  have  so  far  been  recorded  from 
Tasmania,  but  one  of  these,  0.  rufifacies,  I  am  unable  to  dis- 
tinguish. An  additional  species  is  now  added,  which  is 
apparently  the  0.  later emaculata  of  Macquart,  described  by 
him  from  "  New  Holland." 

Table  of  the  Tasmanian  Species  of  Odontomyia. 

1.  Abdomen  violet  black.  Scutellata,  Macq. 
Abdomen  black,  with  yellow  or  green  side  margins.  2 

2.  Scutellum  fulvous.  Carinata,  Macq. 
Scutellum  (except  the  tip)  black.  3 

3.  Abdomen  with  broad  green  border ;  large  species. 

Amyris,  Walk. 
Abdomen  with  narrow  green  border ;  very  small  species. 

Marginella,  Macq. 
Abdomen  black,  with  yellow  or  green  side-spots.  4 
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4.   Abdomen  with  three  pairs  of  small,  widely  separated  side 
spots  ;  anteiHise  witb  a  long  thin  style. 

Carinipacies,  Macq. 

Abdomen   with     three  pairs   of  side-spots,   the    first    and 

second  pairs  large  and  (usually)  confluent ;  antennae  with 

a  very  short  thick  style.  Lateremaculata,  Macq. 

0    rufifacies^     Macq     I     am     unable     to    distinguish     by 

Macquart's  description  from  his  0.  stylnta.    0.  styJata  Macq. 

and    0.    amyris    Walk,   appear   to  be  identical.      The  species 

0.  smitillata  Macq.  and  0.  carinata  Macq.,  given  in  the  above 

table,    I    am    not   personally    acquainted   witb,    so    for     the 

characters  given  1  depend  on  Macquart's  descriptions 

Odi>ntomyia  amyris  Walk. 
Syn.  Odmitomyla  stylata  Macq. 

A  large  robust  fly  ;  abdomen  Idack  with  green  or  yellow 
side  margins;  thorax  in  life  brilliant  green,  but  in  dried 
specimens  black. 

Length.      Male,  9- i  1  mm.;   female,  10-10  5  mm. 

Hab.     Tasmania,  Victoria.  New  S.tuth  Wales. 

Male.  Fac-e  fulvous,  covered  with  silvery  pubescence. 
Anteraise  with  the  two  bas.il  j  ints  of  almost  equal  length, 
reddish,  tipped  with  black;  third  joint  thickened,  considerably 
longer  than  the  first  two  joints  together,  distinctly  anniilaied, 
and  provided  with  a  pointed  style,  black  above  and  reddish 
lieneath,  stvle  black.  Th  rix  brilliant  gre^-n  in  living,  but 
black  in  dried  specimens,  with  abunlant,  long,  yellowish 
pubescence  on  tlie  sides;  scutellum  tilack,  outer  margin 
yellow,  Avith  two  yellow  spines  and  long  pubescence.  Abdomen 
broad  and  flattened,  black,  with  side-nuirgius  broadly  green 
or  greenisii  yellow,  th"  wlole  covered  v\ith  short  silvery 
pul'escence.  Leys  yebowisli  or  liiriit  yellow-brown,  with 
posterior  larsi  darUened  Wint-s  with  anterior  veins  and 
stigma  l>rowii  ;  p  sterior  veii>s  indistinct  ;  only  one  compl-  te 
veinlet  (the  middle  one)  i-sues  from  the  discal  cell,  the  first 
and  third  being  abortive. 

2^e7na/e  differs  consi'ieral'ly  in  appeaia^ce  from  the  male, 
the  eyes  beiiii:  widelv  s  i  arated,  ai  d  the  a*'domen  more  oval 
and  less  rectangular  in  outliie.  Lower  part  of  front  is 
fulvous,  the  upper  two. thirds  shining  i-lack;  thorax  with 
shorter  pu I. escenc- ;  al>  omen  almost  ba-e,  the  side  margins, 
which  are  n.irrower  than  in  the  male,  clear  yreen  or  vcilow. 

Theie  is  a  specimen  of  thi<  «pe<i  s  in  the  Melbourne 
Museum  personally  named  by  Walker,  so  that  there  is  no 
doubt  as  to  its  correct  ideiitific  ition.  Judging  from 
Macquart's  descripti -n  his  0.  stylata  is  identical. 


I 


BY   ARTHUR  WHITE.  57" 

This  is  tlie  commonest  species  of  the  Tasm;ininn 
Stratlomyidce,  tbousjh  somewhat  local  in  its  occurreuce.  The 
males  may  be  found  dancing  in  the  air  and  darting  tn  and 
Iro  at  a  short  distance  above  marshy  ground;  in  such  a 
situation  I  have  found  them  common  during  the  latter  part 
of  October.  The  females  are  more  sluggish  in  their  habits; 
they  may  be  found  settled  on  Idw  herbage,  and  I  have  also 
taken  a  specimen  on  box  bloom.  In  the  late  summer  odd 
specimens  of  both  sexes  may  be  found  far  from  water,  either 
on  long  grass  or,  occasionally,  on  fennel  bloom. 

Odontomyia  marginella  Macq. 

Pace,  front,  and  thorax  black;  abdomen  black,  vrith  a 
narrow  green  border ;  femora  black,  tibiae  yellow,  with  a 
black  ring. 

Length.      5  mm. 

Hab.     Huou. 

This  species  resembles  0.  amyris,  but  is  distinguished  by 
its  small  size,  and  narrow  green  abdominal  border. 

Thei-e  is  a  specimen  of  this  species  in  the  collection  of  the 
Department  of  Agriculture,  Hobart. 

Odontomyia  carinifacies  Macq. 

Abdomen  black,  with  three  pairs  of  small,  yellow,  widely 
separated  marginal  spots;  anteunse  with  a  long  thin  style. 

Length.      Female,  8  mm. 

Hab.     Mangalore  (also  in  Victoria.) 

Female.  Face  Idack,  witli  a  n-irrow  lulvons  margin,  which 
sepai-ates  the  black  of  the  face  from  the  eyes,  and  is  con- 
tinued in  a  narrow  fulvous  band  above  the  antennae,  being 
separated  from  the  antennae  by  a  black  patch,  which  is  a 
continuation  of  the  black  of  the  face;  face  with  pale  yellow 
pubescence;  front  above  the  fulvous  band  shining  black,  with 
pale  yellow  pubescence ;  vertex  almost  bare.  Antennae 
blackish,  tinged  a  little  with  red  above,  and  distinctly  reddish 
beneath  ;  first  joint  twice  as  long  as  the  second,  third  a  little 
longer  than  the  first  two  together,  thickened,  and  pi'ovided 
with  a  pointed  style,  which  is  about  one  quarter  the  length 
of  the  third  joint.  Thorax  black,  with  short,  scanty,  yellow 
pubescence;  scutellum  with  the  base  black  and  margin 
broadly  yellow;  spines  vellow  with  tips  black.  Ahdomen 
distinctly  marginate,  black,  with  a  pair  of  triangular,  yellow, 
marginal  spots  at  the  lower  margins  of  the  second  and  third 
segments,  a  pair  of  smaller  lengthened  spots  on  the  lower 
margin  of  the  fourth  segment,  and  a  yellow  outer  margin  to 
the  fifth  segment.  Legs  black,  with  the  knees  and  basal 
portions   of  tibiae   and   first   joints   of    tarsi   yellow  brown. 
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Wings  with  base,  upper  and  middle  basal  cells  and  anterior 
veins  brown;  posterior  veins  indistinct ;  from  the  discal  cell 
the  middle  veinlet  reaches  the  wing  margin  indistinctly  ;  the 
first  and  third  veinlets  are  abortive. 

This  species  bears  a  considerable  resemblance  to  0. 
later emaculata,  but  may  be  distinguished  by  the  antennae, 
which  bear  a  long  thin  pointed  style,  instead  of  a  short  blunt 
one,  by  the  much  smaller  and  widely  separated  abdominal 
spots,  and  in  the  female,  by  the  face  being  black  with  a 
fulvous  border  instead  of  altogether  fulvous. 

Of  this  species  I  have  only  come  across  a  single  specimen , 
it  occurred  on  fennel  bloom  at  Mangalore,  on  February  27, 
1912;  it  was  very  active,  flying  about  from  one  part  to 
•another  of  the  bloom-heads,  and  only  keeping  at  one  spot  for 
a  few  seconds  at  a  time. 

Odontomyia  lateremaculata  Macq. 

Abdomen  black,  with  three  pairs  of  green  or  yellow 
marginal  spots,  the  first  and  second  pairs  large,  and  usually 
confluent ;  antennae  with  a  short  blunt  style ;  face  in  male 
black,  in  female  fulvous. 

Length.     Male,  12  mm.;  female,  9  mm. 

Hab.     Bagdad  Valley,  Wedge  Bay,  Lefroy. 

Male.  Face  somewhat  produced,  with  a  rounded  outline, 
black  for  some  distance  below  the  antennae,  then  fulvous,  and 
covered  with  yellow  pubescence.  Eyes  bare,  joined  from 
vertex  to  antennae.  Antennae  black,  the  third  joint  slightly 
tinged  with  red  beneath ;  first  joint  a  little  longer  than  the 
second,  third  considerably  longer  than  the  first  and  second 
together,  and  provided  with  a  very  short  blunt  style,  wdiich 
is  only  about  one-tenth  the  length  of  the  third  joint.  Thorax 
black,  with  thick  fulvous  pubescence  at  sides,  scutellnm  with 
base  narrowly  black,  margin  broadly  yellow;  scutellar  spines 
yellow,  with  the  extreme  tips  black.  Abdomen  black,  the 
second  and  third  segments  each  bearing  a  pair  of  large  green 
side-spots,  which  are  partially  confluent,  the  fourth  wirh  a 
pair  of  small  green  posterior  side-spots,  and  fifth  with  green 
posterior  side  margins.  Legs  with  femora  black,  pale  yellow 
at  the  base;  tibiae  black,  with  a  pale  yellow  band  around 
centre,  also  with  knees  of  the  anterior  and  middle  pairs 
yellow  ;  tarsi  black,  with  the  first  joint  two-thirds  yellowish. 
Wings  hyaline,  the  anterior  veins  brownish  ;  the  middle  vein 
from  the  discal  cell  reaches  the  wing  margin,  the  first  and 
third  are  abortive. 

Female  l>ears  a  considerable  resemblance  to  the  male,  but 
the  face  is  fulvous,  being  only  black  for  a  small  patch  at  base  of 
the  antennae.     Eyes  widely  separated.     Front  directly  above 
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the  antennae  fulvous,  the  fulvouscolour  becoming  narrower  on 
each  side  until  it  reaches  the  eyes;  npper  two-thirds  of  front 
shining  black,  with  a  little  yellowish  pubescence.  Thorax 
with  the  pubescence  much  shorter  than  in  the  male.  Legs 
lighter  than  in  the  male,  yellow  brown,  the  upper  sides  of 
femora  and  apical  half  of  tibiae  black,  and  tarsi  darkened. 
Wings  distinctly  brownish. 

This  species  in  general  appearance  resembles  0.  carini fades, 
but  may  be  readily  distinguished  by  the  antennae  bearing  an 
extremely  short  blunt  style,  instead  of  along  pointed  one,  by 
the  large,  partly  confluent  abdominal  spots,  by  the  more 
projecting  face,  by  the  larger  size,  and,  in  the  female,  by  the 
fulvous  instead  of  black  face. 

The  male  from  which  the  above  description  is  taken  was 
captured  by  Mr.  G.  H.  Hardy,  at  Wedge  Bay,  on  January  2, 
1914.  The  female  was  swept  by  me  from  grass,  near  a  small 
creek,  at  Mangalore,  on  December  26,  1912.  The  only  other 
specimen  that  I  am  acquainted  with  is  a  male  taken  by  Mr. 
F.  M.  Littler,  at  Lefroy  ;  this  diffei's  from  the  southern  Tas- 
manian  forms  in  having  the  abdominal  spots  separated,  and. 
in  their  colour  being  yellow  instead  of  green. 

Odontomyia  schtellata,  Macq. 

This  species  is  described  by  Macquart  as  having  the  thorax 
black,  scutellum  yellow  with  long  sj^ines,  rising  obliquely, 
which  are  black,  with  the  base  yellow  ;  abdomen  black  with 
violet  reflections  ;  legs  black. 

Length.     Pemale,  .5  lines. 

This  species  is  unknown  to  me.  It  should  be  easily 
recognised  by  the  wholly  black  abdomen. 

Odontomyia  caeinata,  Macq. 

This  species  is  described  by  Macquart  as  having  the  thorax 
black,  scutellum  fulvous,  abdomen  green  (male)  or  red 
(female)  with  a  broad  black  centre  band.  Face  fulvous, 
projecting.     Length  5  lines. 

Macquart's  specimens  had  the  third  joint  of  antennae 
wanting.  Walker  gives  as  the  distinguishing  feature  of  this 
species  the  fulvous  scutellum. 

This  species  seems  to  me  to  be  insufficiently  characterised, 
especially  as  it  was  described  from  mutilated  specimens,  and. 
it  may  be  necessary  to  delete  it. 

Subfamily  Sarg-inae. 

This  subfamily  has  not  hitherto  been  recorded  from  the 
Australian  Region  ;  it  is,  however,  represented  by  three 
species,  two  of  these  occurring  in  Victoria  and  one  in  Tas- 
mania, and  it  is  not  unlikely  that  other  species  still  remain  to 


60  THE   DIPTERA-BRACHYCERA    OP   TASMANIA, 

be  discovered.  The  Australian  species  have  the  scutellum 
armed,  in  this  respect  differing  from  all  the  Palsearctic  and 
from  most  of  the  American  species. 

10.   AcANTHASAEGUS,  Gen.  nov. 
Black  flies  with  a  two-spined  scutellum  ;    antennae  with   a 
loner    subterminal    arista;     abdomen     flattened,     increasing 
gradually  in   breadth    from     the     base    to    the    penultimate 
segment. 


Fig.   6.     Wing  of  Acanthasargus  palustris. 

Heai  wider  thiin  the  front  part  of  tlie  thorax',  excavated 
behind,  and  attached  to  the  prothorax  by  a  slender  neck. 
Face  considerably  produced.  Eyes  bare.  Antennae  placed 
rather  below  the  middle  of  the  head,  short  and  thick,  the 
third  joint  annulated  and  provided  with  a  long  subterminal 
arista.  Thorax  long ;  tiie  scutellum  armed  with  two  slender 
spines,  which  rise  obliquely  from  the  scutellum  at  tm  angle 
of  al>out  45  degrees.  Abdomen  with  base  much  narrower 
than  the  thorax,  but  gradually  widening  until  the  last  seg- 
ment, where  it  again  contracts,  tlie  greatest  width  being 
slightly  greater  than  the  greatest  width  of  the  thorax. 
Wings  with  the  costal  vein  barely  extended  beyond  the  tip 
of  the  cubital;  cubital  vein  forked  ;  praefurca  (common  stem 
of  the  radial  and  cubital  veins)  lias  Mie  discal  cross-vein  close 
to  its  base;  both  the  discal  and  the  lower  cross-veins  are 
very  short;  the  three  veins  from  the  discal  cell,  as  well  as 
the  upper  branch  of  the  postical  vein,  are  incomplete,  and 
do  not  nearly  reach  the  wing  margin  ;  anal  cell  closed  at 
some  distance  from  the  wing  margin. 

This  genus  resembles  Raphiocera  (South  and  Central 
America  and  New  Caledonia)  in  having  an  armed  scutellum 
and  forked  cubital  vein,  but  the  shape  of  tlie  abdomen  and 
uniform  black  colouration  at  once  distinguish  it.  It  is 
represented  by  one  Tasmauian  and  one  or  two  Victorian 
species,  none  of  which  have  so  far  been  described  ;  all  seem 
to  be  of  considerable  rarity. 

Acanthasargus  palustris,  Sp.  nov.     (Fig.  6.) 
Thorax   and    abdomen   black ;    scutellum   with   two   black 
spines ;  legs  yellow. 

Length.     Female,  5.5  mm. 
Hab.     Mangalore. 
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Female.  Face  black;  front  with  a  median  ridge,  black 
and  sliining  except  for  a  uarrow  salmon-coloured  patch 
directly  above  the  antennae  ;  the  head  where  it  forms  a 
narrow  ridL'e  behind  the  eyes  is  also  salmon-coloured. 
Antennae  t)lack,  the  first  joint  very  short,  the  second  a  little 
longer  than  the  first,  the  third  hardly  as  long  as  the  first  and 
second  logetlier,  annulated,  and  provided  with  a  long  sub- 
terminal  arista,  whi' h  is  distinctly  longer  than  the  three 
joints  of  the  antennae  together.  Eyes  bare  and  widely 
separated.  Thorax  and  scutellum  black,  with  a  little 
very  short  white  pubf^scence  ;  scutellum  with  two  black 
spines,  which  rise  diagonally  at  an  angle  of  about  45  degrees. 
Abdomen  black  with  long,  but  scanty,  pubescence  along  the 
sides.  Legs  yellow,  with  all  the  tarsi  darkened.  Wings 
with  the  anterior  veins  and  stigma  brown  ;  posterior  veins 
pale  and  indistinct ;  of  the  three  veinlets  issuing  from  the 
discal  cell  the  middle  one  is  the  most  distinct. 

This  species  is  only  known  from  a  single  specimen.  It 
occurred  by  a  small  marsh  at  Mangalore,  on  November  12, 
1911.  An  allied  undescribed  Victorian  species,  represented 
in  tbe  Melbourne  Museum  by  a  single  specimen,  may  be 
distinguished  by  its  having  the  scutellar  spines  yellow. 

Subfamily  Pachygfastrinae. 
11.  LoNCHEGASTER,  Gen.  nov. 

Small  black  flies  with  a  sbort,  ovate  abdomen;  scutellum 
produced  backwards  in  the  form  of  a  spine. 

This  genus  reseml)les  Pachygastei,  but  is  distinguished  by 
the  curious  form  of  the  scutellum,  which  rises  from  the 
thorax  at  an  angle  of  about  45  degrees,  and  is  produced  into 
a  tliiu  central  spine,  the  spine  Iteing  about  the  same  length 
as  the  rest  of  the  scutellum. 


Fig.  7.  Wing  of  Lonchegaster  armota. 
Head  flattened  beneath.  Eyes  touching  in  the  male,  but 
widely  separated  in  the  female.  Antennae  with  the  two  first 
joints  small,  the  third  round  and  enlarged,  with  a  long 
subterminal  arista.  Thorax  long  ;  scutellnm  as  described 
above.  Abdomen  short,  broad,  and  ovate.  Legs  simple. 
Wings  with  the  cubital  vein  curving  upwards,   and    forked 


62  THE   DIPTERA-BRACHYCERA   OF   TASMANIA, 

well  before  tbe  wing-tip ;  discal  cell  giving  rise  to  three 
posterior  veins,  which  are  faint  but  complete ;  anal  cell 
closed  bluntly  at  some  distance  from  the  margin. 

This  genus,  so  far  as  the  form  of  scute! lum  is  concerned, 
bears  a  certain  resemblance  to  the  Mexican  genus  Cyni- 
pimorpha,  but  in  the  latter  genus  the  scutellum  ends  merely 
in  a  short  blurt  process,  instead  of,  as  in  Lonchegaster,  being 
produced  into  a  long  thin  spiue. 

This  genus,  containing  a  single  species,  is,  so  far  as  is 
known  at  present,  the  only  representative  of  the  Pachygastrince 
occurring  in  Australia. 

LONCHEGASTER    ARMATA,    Sp.    nOV.        (Fig.    7.) 

Thorax  and  abdomen  black;  legs  pale  yellow. 

Length.     Male  and  female,  3  mm. 

Hab.     Man  gal  ore. 

Male.  Head  broader  than  long  and  flattened  beneath; 
front  black,  shining.  Eyes  large,  bare,  meeting  on  the  front. 
Antennae  orange.  Thorax  dull  black,  with  very  short 
yellowish  pubescence,  which  does  not  extend  to  the  scutellum  ; 
scutellum  produced  backwards  in  the  form  of  a  narrow  spine. 
Abdomen  blue  black,  in  contrast  with  the  dull  black  of  the 
thorax,  and  like  the  thorax  covered  with  a  minute  punctuation. 
Legs  pale  yellow,  the  femora  indistinctly  banded  with  brown, 
and  the  anterior  tibiae  and  tarsi  darkened.  Wings  hyaline, 
anterior  veins  light  brown,  posterior  veins  pale;  subcostal 
vein  consfiicuously  darkened  as  it  approaches  the  costa ; 
stigma  pale  yellow  brown;  cubital  vein  curved  upwards,  with 
a  small  fork,  which  is  situated  well  before  the  wing  tip. 
Halteres  white. 

Female  resembles  the  male,  but  the  eyes  are  widely 
separated,  and  veins  of  the  wing  slightly  more  distinct. 

Of  tliis  species  I  have  met  with  four  specimens,  all  of 
which  occurred  on  the  windows  of  my  house  at  Mangalore, 
during  the  summer  of  1911-1912,  the  dates  extending  from 
December  15  to  February  27. 

Family  IIL     NEP/IESTRINID;E. 

A  family  distinguished  from  all  others  by  its  ])eculiar 
venation,  the  veins  curving  up  and  running  parallel  with  the 
hind  margin  of  the  wing. 

Head  broad  and  short,  set  close  against  the  thorax. 
Proboscis  frequently  mucli  produced.  Eyes  either  bare  or 
hairy,  usually  widely  separated  in  both  se.xes,  but  sometimes 
touching  or  closely  approximated  in  the  male,  in  which  case 
the  eyes  in  the  female  are  not  very  widely  separated. 
Antennae  small,  widely  separated  at  the   base,   third  joint, 
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tisually,  bearing  a  jointed  arista.  Thorax  longer  than  broad, 
•with  dense  pubescence  but  no  bristles.  Abdomen  either  very- 
short  and  broad  or  fairly  long  and  conical.  Legs  slender  and 
absolutely  without  bristles.  Wings  with  a  peculiar  venation, 
the  veins  towards  the  tip  running  parallel,  and  ending  in  the 
wing  margin,  whilst  the  basal  part  of  the  cubital  vein  appears 
to  be  carried  in  the  form  of  a  diagonal  vein  across  the 
anterior  portion  of  the  wing 

This  family  has  its  headquarters  in  South  America  and 
the  mainland  of  Australia.  In  Tasmania  two  genera,  Exere- 
toiieura  and  Tricophthalma,  occur.  The  former  genus,  which 
is  confined  to  Tasmania,  and  contains  only  a  single  species, 
is  extremelv  aberrant ;  it  may  be  recognised  by  the  annulated 
antennae,  short  proboscis,  and  spotted  wings  with  a  very 
peculiar  venation  (see  Fig.  8).  Tricophthalma  has  a  normal 
venation  (Fig.  9)  and  the  proboscis  is  considerably  lengthened; 
of  this  genus  four  Tasmanian  species  have  been  described, 
but  these  seem  to  be  all  varieties  of  the  same  species.  There 
are,  therefore,  so  far  as  is  known  at  present,  only  two  species 
of  the  Nemestrmidce  occurring  in  Tasmania. 

12.  ExERETONEURA,  Macq. 
This  is  an  extremely  interesting  genus,  owing  to  the  fact 
that  it  has  no  near  allies  in  any  part  of  the  world.  It  differs 
very  much  both  as  regards  the  antennae  and  venation  from  all 
other  genera  of  the  Nemestrinido}.  The  annulated  antennae 
and  spurred  tibiae  seem  to  indicate  affinities  with  the  Tabanidce, 
but  the  form  of  the  ovipositor  in  the  female  agrees  with  that 
of  the  normal  Nemestrhddce.  The  venation  of  the  wings 
alone  is  sufficient  to  distinguish  it  from  every  other  dipterous 
genus. 


Fig.  8.     Wing  of  Exereto7ieura  maculipennis. 

Head  as  broad  as  the  thorax.  Eyes  bare,  widely  sepai-ated 
in  both  sexes.  Proboscis  short,  and  barely  protruding  from 
the  oral  aperture.  Antennae  with  the  first  joint  about  three 
times  the  length  of  the  second,  the  third  as  long  as  the  first 
and  second  together,  swollen  and  annulated.  Thorax  with 
soft  pubescence.  Abdomen  flattened,  nearly  parallel-sided, 
and,  in  the  female,  produced  into  a  long  segmented  ovipositor, 
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which  does  not  seem  to  reach  its  full  development  until  the- 
insects  have  been  for  some  time  on  the  wing.  Legs :  all' 
tibiae  bear  two  spurs,  but  one  of  those  on  the  anterior  pair 
is  verv  short.  Wings  with  the  three  basal  cells  considerably 
lengthened  ;  the  diagonal  vein  situated  towards  the  tip  of 
the  wing;  the  mediastinal  and  subcostal  veins  reacli  the 
costa  considerably  before  the  wing  tip,  which  is  occupied  by 
onlv  four  short  veins ;  fourth  posterior  cell  closed,  produced 
downwards,  and  joined  by  a  short  veinletto  the  wing  margin. 
This  genus  contains  only  a  single  species,  which  is  confined 
to  Tasmania. 

EXERETONETJRA    MACULIPENNIS    Macq.       (Fig.    8). 

Thorax  grey  with  three  dark  longitudinal  stripes  ;  abdomen 
black,  with  hind  margins  of  2ud,  3rd,  and  4th  segments 
white  or  yellow;  legs  olive;  wings  hyaline,  mottled  with 
dark  brown  across  the  centre,  and  towards  the  tips. 

Length.  Male.  13.5-14  mm.;  female  (excluding  ovipositor) 
12.5-14  mm.,  (including  ovipositor)  15-17  mm. 

Hab.     Bagdad  Valley. 

Male  Proboscis  barely  projecting  from  the  oral  aperture^ 
which  is  extremely  large,  occupying  the  greater  part  of  ths 
face ;  sides  of  iface  covered  with  thick  yellowish-white 
pubescence,  and,  directly  adjoining  the  eyes,  with  long  black 
hairs.  Front  extremely  broad,  with  a  pronounced  ocellar 
protuberance,  tXirk  giey,  paler  at  sides  and  directly  above  the 
antennae,  the  whole  covered  with  black  hairs,  which  are 
especially  dense  at  the  vertex.  Eyes  bare,  very  widely 
separated.  Antennae  as  noted  in  the  generic  characters, 
the  first  joint  grey,  second  reddish,  third  black.  Thorax  grey, 
with  thiee  black,  longitudinal,  central  stripes,  the  middle  one 
short  and  narrow,  the  side  ones  broad  and  reaching  to  the 
scutellum  ;  sides  of  thorax  white,  the  whole  covered  with 
black  hairs  and  a  little  yellow  or  white  pubescence  ;  scutellum 
grey  with  the  tip  red,  or  grey  generally  suftused  with  red,  the 
whole  bearing  long  black  hairs.  Abdomen  dis,tinctly  flattened,, 
velvety-black,  with  hind  margins  of  second,  third,  and  fourth 
segments  l»earing  pale  yellow  pubescence,  so  that  the  abdo- 
men appears  to  be  black  with  incisions  of  segments  yellow; 
dorsum  and  sides  of  abdomen  with  a  little  inconspicuous- 
yellow  pubescence.  Legs  olive,  with  short  dense  pubescence, 
all  tibi^  with  two  terminal  spurs,  but  on  the  anterior  tibiae 
one  of  the  spurs  is  very  short.  Wings  hyaline,  mottled  with 
dark  brown  across  centre  and  towards  the  tips. 

Female  bears  a  very  close  resemblance  to  the  male,  but  the 
front  is  lighter  in  colour,  and  both  front  and  thorax  less- 
bairv. 
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This  interesting  specips  occurs  near  the  tops  of  tlie  higher 
hills  on  both  sides  of  the  Bagdad  Valley.  It  probably  also 
•occurs  in  similar  situations  in  other  parts  of  tho  island, 
although  it  is  unrepresented  in  any  of  th^  collections  flint  I 
have  seen.  In  its  habits  and  appearance  when  on  tlie  wing  it 
bears  more  resemblance  to  a  Taba?i7( s  thun  to  a  species  of  the 
Nemestrinid(E.  I  have  been  personally  deceived  in  this  way, 
not  discovering  its  identity  until  after  it  was  captured.  In 
its  habits  it  is  slutjgish  ;  it  may  be  found  either,  flying  at  a 
short  (listance  above  the  ground  or  else  settled  on  rocks  or 
low  vegetation.  It  seems  to  occui  very  sparingly.  To  give 
an  i  ea  of  its  relative  rarity,  I  might  mention  that  during 
three  years'  collecting  I  have  come  across  seven  specimens, 
three  of  these  being  males,  and  four  females.  It  seems  only 
to  remain  on  the  wing  for  a  short  time,  as  I  have  only  met 
Tvith  it  between  January  26  and  March  2  inclusive.  Females 
captured  towards  the  end  of  the  season  seem  to  have  the 
ovipositor  much  longer  than  those  taken  earlier. 

13.  Tricophthalma,  Walk. 

Tliis  is  the  genus  to  which  most  of  the  Australian  Nemes- 
trinidse  belong.  It  is  characterised  by  havins:  the  eyes 
densely  hairy  in  both  sexes;  proboscis  elongated;  antennae 
with  a  long,  jointed  arista  ;  abdomen  conical  or  short  and 
broad,  and,  in  the  female,  produced  into  a  long  ovipositor, 
The  venation  of  the  wings  is  similar  to  that  of  Hermoneura, 
from  which  genus,  however,  Tricophthalma  can  be  at  once 
distinguished  by  the  elongated  proboscis. 

This  genus  seems  to  be  represented  in  Tasmania  by  only  a 
single  species. 

Tricophthalma  nov^-hollandi^,  Macq.     (Fig.  9). 
Syn.  Hirmorieura  novce-hoUandioi,  Macq. 
„      H.  nicjriventris,  Macq. 
„      if.  punctata,  Macq^ 
„       Tricophthalma  quadricolor,  Walk. 
Very  variable  in  the  male,  both  as  regards  size  and  colour, 
so  much  so  in  fact  that  extreme  examples  appear  to  belong  to 
quite  distinct  species.     Thorax  black  or  brown,  with  two  pale, 
more   or  less  distinct,  longitudinal  stripes ;  abdomen  in  the 
malp  varying  from  bright  orange  to  dull  drab,  in   the  female 
always  drab,  and  in  both  sexes  with  a  row  of  varialde,   dark 
cetitrn  spots  ;  legs  yellow  ;  wings  hyaline,  suffused  with  brown 
along  the  costal  margin. 

Length.  Male,  b-15  mm.;  female  (excluding  ovipositor) 
10.5-12.5  mm.,  (including  ovipositor)  14.5-16  mm. 

Hab.  Generally  distributed  in  Tasmania  and  also  occuit- 
ing  Oil  the  mainland  of  Australia. 
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Fig.  9.     Wing  of  Tricophthalma  novce-hollandice, 

Male.  Face  produced,  dull  orange,  with  usually  a  more  or 
less  distinct  black  patch  between  tlie  antennae,  aud  bearing 
beneath  the  proboscis  a  beard  of  thick  white  or  pale  yellow 
hairs.  Front  receding,  grey,  triangular  in  shape,  with  a 
median  ridge  between  the  eyes.  Proboscis  black,  about  the 
same  length  as  the  thorax.  Palpi  projecting  forwards,  oracge,. 
the  tip  black  with  a  pencil  of  black  hairs.  Antennae  widely 
separated,  the  three  joints  short,  the  first  a  little  longer  than 
broad,  the  second  broader  than  long,  the  third  conical  and 
terminated  in  a  three  or  four  jointed  arista,  the  first  two 
joints  of  which  being  short  and  thickened,  the  third  long  and 
slender,  and  as  long  as  the  first  two  joints  together,  with  a 
very  fine  needle  like  termina'ion,  which  has  the  appearance  of 
being  a  separate  joint ;  first  joint  of  antennae  orange,  second 
and  third  joints  and  arista  black.  Vertex  occupied  by  an 
ocellar  tubercle  bearing  long  black  hairs.  Eyes  densely 
hairy,  converging  directly  below  the  ocellar  tubercle,  where 
they  almost  touch,  after  which  they  gradually  diverge  until 
at  the  antennae  they  are  widely  separated.  Thorax  brown, 
with  traces  of  three  short  pale  stripes  in  front,  the  whole 
covered  with  dense  brown  pubescence.  Abdomen  differing 
in  colour  and  markings  in  almost  every  specimen  ;  it  may  be 
almost  entirely  orange,  but  more  usually  the  sides  only  are 
orange,  being  separated  by  a  middle,  drab-coloured  stripe; 
the  drab  colour,  however,  may  be  so  extensive  that  the  orange 
colour  is  reduced  to  lateral  spots,  whilst  in  other  specimens 
the  whole  dorsum  is  drab,  the  orange  colour  being  altogether 
wanting ;  in  all  cases  there  is  a  median  row  of  dark  brown 
diamond-shaped  spots,  which  vary  greatly  in  size ;  the  whole 
is  covered  with  dense  drab  or  pale  yellow  pubescence.  The 
undersurface  of  both  thorax  and  abdomen  is  co>ored  with 
white  pubescence.  Legs  yellow,  clothed  with  short,  soft 
yellow  pubescence,  but  without  any  sign  of  bristles  or  spurs ; 
tarsi  darkened.  Wings  hyaline  with  the  costal  margin 
broadly  suffused  with  brown. 

Female  resembles  the  male,  but  is  alwa3's  drab  in  colour ; 
the  eyes  are  distinctly,  though  not  very  widely,  separated, 
and  the  abdomen  is  produced  into  a  long  ovipositor. 


BY  ARTHUR  WHITE.  67 

So  far  as  I  can  uuderstand  Macquart's  descriptions  of 
Hirmoneura,  nigriventris  and  H.  punctata,  these  both  refer  to 
varieties  of  the  present  species.  Walker's  Tricophthalma 
guadricolor  is  also  undoubtedly  the  same.  The  larger 
males  seem  to  be  usually  more  or  less  orange  in  colour,  the 
smaller  males  generally  drab,  but  connecting  forms  can  be 
found  between  them.  At  first  I  considered  that  these 
represented  distinct  species,  but  after  three  years'  careful 
observation  of  the  insects  in  their  natural  haunts,  I  have 
come  to  the  conclusion  that  all  the  varying  forms  belong  to 
only  one  species.  The  female  seems  to  vary  little  in 
appearance. 

The  males  of  this  species  hover  in  the  air,  and  dart  rapidly 
to  and  fro,  in  exactly  the  same  way  as  the  males  of  many 
Syrphid^.  The  shrill  humming  sound  made  by  the  vibration 
of  their  wings  is  very  characteristic,  and  the  insects  may 
usually  be  heard  before  they  are  seen.  The  females  may  be 
found  hovering  in  front  of  the  blossoms  of  the  flowering  box, 
or  else  settled  on  the  foliage  of  young  wattle  trees. 

This  species  is  confined  to  the  bush  ;  it  is  widely  dis- 
tributed, and  though  pro^>ably  somewhat  local,  yet  seems  to 
be  common  where  it  occurs.  It  may  be  found  on  the  wing 
from  the  latter  part  of  December  to  the  middle  of  February. 

Family  IV.     CYRTIDiE. 

Bristleless  flies  of  medium  size,  easily  distinguished  by  their 
extremely  small  head,  inflated  body,  and  very  large  squamae. 

Head  very  small,  almost  wholly  occupied  by  the  eyes, 
which  may  be  either  bare  or  hairy,  and  which  usually  touch 
in  both  sexes.  Proboscis  either  long  or  rudimentary. 
Antennse  of  widely  differing  forms  and  variously  placed  in 
the  different  genera.  Thorax  very  gibbous,  the  prothoracic 
lobes  sometimes  enormously  develojDed ;  scutellum  large. 
Abdomen  inflated  and  balloon-shaped,  and  more  or  less 
pellucid.  Legs  simple,  without  any  sign  of  bristles,  although 
the  middle  and  posterior  tibiae  may  be  spurred.  Wings  with 
a  venation  that  varies  very  much  in  the  different  genera, 
sometimes  complicated  and  showing  a  connexion  with  the 
Nemestrinidse,  at  others  simple,  with  many  of  the  veins 
obsolete. 

The  larvae  of  the  Cyrtidce  are  parasitic  on  spiders. 

This  family  has  not  hitherto  been  recorded  from  Tasmania  ; 
it  is  however  fairly  represented,  although  all  the  species  are 
of  very  uncommon  occurrence.  Five  species,  belonging  to 
two  genera  are  known  at  present,  and  it  is  probable  that 
other  species  remain  to  be  discovered. 
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Tlie  Tasmauian  genera  are  distinguished  as  follows: 

1.  Costa  of  wing  with  a  bump  and  a  small  tooth-like  projec- 

tion near  end  of  subcostal  vein  ;   discal  cell  present. 

Pteeodontia,  Gray. 

2.  Costa  of  wing  simple ;     discal  cell  absent,  and   venation 

very  much  reduced.  O  n  c  o  d  e  s,  Latr. 


14.  Pterodoktia,  Gray. 

Head  very  small  and  set  so  low  as  to  be  partially  below  the 
greatly  arclipd  thorax.  Antennae  of  various  forms,  usually 
ending  in  three  hair-like  rays,  but  in  ibe  Tasmanian  species 
terminated  by  a  short  thick  arista.  Thorax  greatly  arched. 
Abdomen  large  and  inflated.  Legs  simple.  Wings  with  the 
costal  margin  produced  into  ii.  hump  and  a  small  tooth-like 
projection,  whicb,  in  diflferent  species  are  situated  at  varying 
distances  from  the  wing  tip. 

This  genus  may  be  eiisilv  recognised  bv  the  shape  of  the 
wings,  the  curious  costal  hump,  with  an  adjacent  small  tooth- 
like projection,  distinguishing  it  from  all  other  genera. 

Pterodontia  is  a  genus  of  very  wide  distribution,  although 
the  number  of  known  species  is  limited.  It  has  not  hitherto 
been  recorded  from  Tasmania,  although  three  species, 
P.  macquartii,  Westiv.,  P.  Jlavipes,  Mncq.,  atid  P.  iwllii,  Erichs, 
have  been  described  from  the  mainland  of  Australia.  Of 
these  species,  however,  P.  macqnartii  and  P.  flavipes  are 
identical,  whilst  Westwood  was  of  opinion  (Trans.  Ent.  feoc. 
Loud.  1848)  tliat  P.  niellii  was  merely  a  variety  of  the  same 
species.  The  name^au/pe.-?  of  Macquart,  as  Mr.  F.  P.  Spry 
has  been  good  enough  to  point  out  to  me,  was  preoccupied  by 
an  American  species  described  in  "  Griffith's  Animal 
Kingdom,"  and  Westwood  accordingly  proposed  the  name 
macqnartii  in  its  place.  This,  therefore,  reduces  the  .Austra- 
lian representatives  of  the  genus  to  the  single  species  P. 
macquartii,  \o  which  ii  new  Tasmanian  species,  P.  varieijata, 
is  now  added. 

Pterodontia  variegata,  Sp.  nov.     (Fig.  10.) 

Head  and  thorax  black  ;  scutellum  yelh.w  ;  abdomen  with 
first  segment  black,  remaining  segments  yellow,  wirh  h  broad 
black  dorsal  stripe ;  legs  wit'i  anterior  pair  entirely  ytll.w, 
middle  and  posterior  pairs  with  femora  black  and  tibiae  browo. 

Length.     Male,  7.5  mm. 

Hab.     Lefroy, 


BY    AKTHUR   WHITE.  63' 


Fig.    10.      Wing  of  Pferodoniia  varief/afa. 

Male.  Head  small,  consisting  almost  entirely  of  the  eves,- 
which  are  contiguous.  Eyes  densely  hairy.  Antennge  set 
low  down  beneath  the  head,  apparently  consisting  of  two 
very  small  joints,  terminated  by  a  thickened  arista.  "  Thorax 
greatly  nrolied,  almost  vertical  in  front,  and  covered  with 
dense  pubescence:  this  pubescence,  and  also  that  on  the 
eyes,  appears  in  some  lights  to  be  dark  brown,  in  others 
tawny.  Scutellum  yellow.  Abdomen  inflated,  nbout  as- 
broad  as  long,  the  first  segment  l)lack,  remaining  segments 
clear  yellow,  wdth  a  black  dorsal  stripe,  which  is  contracted 
in  the  middle  and  expanded  on  the  margin  of  each  segment. 
Legs  with  anterior  femora  and  tibiae  yellow,  middle  and 
posterior  femora  black,  middle  and  posterior  tibise  brown  ; 
anterior  and  middle  tarsi  yellow,  posterior  tarsi  brown. 
Wings  with  the  costal  hump  and  small  tooth-like  projection 
situated  close  to  the  wing  tip  ;  discal  cell  with  only  two 
issuing  veins  ;  veins  of  wing  yellow;  squamae  fringed"  with 
brown. 

The  only  other  known  Australian  species  of  Pterodontia, 
P.  macquartii,  is  described  as  being  black,  with  the  scutellum 
and  sides  of  abdomen  red;  legs  yellow;  anterior  femora 
blade.  The  colouring  of  the  legs  will  therefore  at  once 
distinguish  P.  variegata,  which  has  the  anterior  femora 
yellow,  the  middle  and  posterior  femora  black,  and  middle 
and  posterior  tibia)  brown. 

This  species  is  only  known  from  a  single  specimen,  which 
was  taken  by  Mr.  F.  M.  Littler,  at  Lefroy,  in  the  month  of 
January;  it  occurred  on  sandy  heath  land,  and  was  cajjtured 
whilst  in  flight. 

15.  Oncodks,  Labr. 

(Ogcudes,  Latr.      Heiiu]).^,  Meig.). 

Head  of  the  male  larger  than  that  of  the  female.  Antennae 
situated  on  the  extreme  lower  part  of  the  head,  api^avently 
two-jointed,  the  second  with  a  thin  apical  style  or  arista. 
Thorax  very  gibbous;  scutellum  large.  Abdomen  much 
inflated.  Legs  short  and  simple,  without  any  sign  of 
bristles,  and  the  tibiae  not  spurred.  Wings  short  in  the  male, 
but    larger    and    longer    in    the     female.        Venation     much 
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reduced;  tlie  wing  tip  clear  of  all  veuation  ;  radial  vein 
absent;  cubital  vein  sloping  downwards,  unforked,  and  not 
reaching  the  wing  margin  ;  discal  vein  indicated  by  two  or 
three  more  or  less  distinct  veinlets  that  approach  the 
margin;  postical  vein  fairly  distinct;  anal  vein  indistinct. 
Squamae  very  large. 

i'his  genus  is  of  very  wide  distribution.  It  has  not 
hitherto  been  recorded  from  Tasmania,  althouab  two  species 
are  known  from  the  mainland  of  Australia — 0.  basalis  Walk, 
from  New  South  Wales  and  0.  doddl  WaudoUeck  from 
Queensland. 

The  four  Tasmanian  species  are  all  of  very  infrequent 
occurrence,  and  it  is  {)robable  that  other  species  remain  to  be 
discovered. 

Tab!e  of  the  Tasmaniait  Species  of  Oncodes. 
1.  Veins  of  wing  dark  and  prominently  marked.  2 

1.  Abdomen  black  with  hind  margins  of  segments  white; 
leiis  black.  nigrinervis,  Sp.  nov. 

Veins  of  wing  faint.  3 

3.  Abdomen    black    and    yellow;     legs  partly    or  altogether 
yellow.  FLAVESCENS,  Sp.  nov. 

Abdomen  black;  femora  black  ;  tibiae  light  brown. 

ATER,  Sp.   nov. 

Abdomen  red-brown;  femora  and  tibiae  light  brown  ;   very 

small  species.  pygm^eus,  Sp.  nov. 

Oncodes  flavescens,  Sp.  nov.     (Fig.  11.) 
A  vnry  variable  black  and  yellow  species,   with   either  the 

abdomen    or    legs  extensively   yellow;    thorax   black;    wings 

hyaline  with  the  veins  faintly  marked. 
Length.     Male,  5.5-8  mm! 
Hab.     Launceston,  Bridiiort,  Maugalore. 


Fig.    11.     Wing  of  Oncode)<  ^flavescens. 

M'lle.  Head  consisting  chiefly  of  the  eyes.  Antennae  very 
-small,  the  arista  black  and  yellow,  thickened  at  the  apex. 
Thorax  and  scutellum  black  and  shining,  with  abuiulant, 
long,  brownish  pubescence.  Abdomen  l>lack  and  yellow; 
first,    segment    black    with    a    pale     hind    margin;    second 
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anteriorly  widely,  and  posteriorly  narrowly,  black,  remainder 
of  segment  brownish  yellow;  third  segment  yellow,  A/ith 
anterior  third  centrally  black;  fourth  segment  dark  brownish 
yellow,  with  obscure  blackish  markings  diverging  from  the 
centre  of  the  anterior  margin  ;  fifth  segment  black ;  the  first 
to  the  fourth  segments  have  narrow  whitish  hind  margins. 
Legs  with  femora  jellow  brown,  knees  black;  tibiae  black, 
becoming  yellowish  towards  the  tarsi ;  tarsi  black.  Wings 
hyaline,  costa  yellowish  ;  veins  yellow  brown,  faintly  marked. 
Squamae  with  blackish  margins. 

This  species  seems  subject  to  great  vaiiation,  both  as 
regards  size  and  cDlouration.  The  specimen  from  Maugalore, 
from  which  the  above  description  is  tak^n,  measures  8  mm., 
but  two  specimens  sent  me  by  Mr.  F.  M.  Littler,  which 
apparently  belong  to  the  same  species,  measure  only  .5. -5  and 
6  mm.  respectively.  The  former  of  these,  which  was  taken 
at  Launcestou,  has  the  legs  entirely  yellow,  and  the  yellow 
markings  of  the  abdomen  less  extensive  than  in  the  sptcimeii 
described.  The  other  specimen,  which  is  from  Bridport,  and 
which  may  possibly  represent  a  distinct  species,  has  the 
abdomen  entirely  brownish  blacjc,  with  pale  hind  margins; 
legs  yellow  with  the  knees  black. 

0.  flavescens  may  be  dihtinguished  from  the  other  Tas- 
mauian  species  of  Oncodes  by  its  extensive  yellow  colouring. 
An  allied,  possibly  identical  species  occurs  iu  Victoria.  0. 
doddi  Wandolleck  from  Queensland,  which  is  somewhat 
similarly  coloured,  is  a  much  smaller  species  witli  brown 
thorax  and  brownish  wings. 

The  only  specimen  of  this  species  that  I  have  ])ersonally 
met  with  occurred  at  Mangalore  ou  January  6,  1912;  it  was 
flying  rapidly  to  and  fro  over  the  surface  of  a  road. 

Oncodes  nigrinervis,  Sp.  nov. 

Thorax  black;  abdomen  black  with  hind  margins  of  seg- 
ments white;  femora  and  tibiae  black;  wings  brown  with  the 
veins  strongly  marked. 

Len.oth.     Male.  6.5  mm. 

Hak     Hobart.' 

Male.  Head  consisting  chiefly  of  the  eyes.  Face  white. 
Antennae  black,  very  small.  Thorax  and  scutellum  black, 
covered  with  brownish  pubescence.  Abdomen  bla.ck,  the 
hind  margins  of  all  segments,  except  the  first,  narrowly 
white.  Legs  with  the  femora,  tibiae,  and  tarsi  black,  the 
knees  white;  all  covered  with  very  short  white  pubescence. 
Wings  light  brown  with  the  costal  margin  dark  brown,  veins 
dark  brown,  strongly  marked  and  prominent. 

This  species  is  easily  distinguished  by   the   black  legs  and 
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wings  Avith  dark,  strongly  marked  veins.  Only  a  single 
specimen  is  kuowu ;  it  Ayas  taken  hy  Mr.  G.  H.  Hardy,  at 
Hobart,  on  November  10,  1913. 

OPCODES    ATER,    Sp.    IIOV. 

Thorax  black ;  abdomeu  black  witli  hind  margins  of  seg- 
ments indistinctly  brown;  femora  black ;  tibise  light  yeilow- 
bi'own ;  vriugs  hyaline  with  the  veins  faintly  marked. 

Length.     Male,  6  mm. 

Hab.     Bridport. 

Male.  Head  consisting  chiefly  of  the  eyes.  Face  black. 
Auteunse  black  with  tlie  arista  brown.  Thorax  and  scutellnm 
black,  covered  with  brownisli  pubescence.  Abdomen  black, 
with  liind  margins  of  segments  narrowly  and  indistinctly 
brown,  the  whole  bearing  short  brown  pubescence.  Legs 
with  the  femora,  deej)  shining  black,  the  tibite  and  tarsi  light 
yellow-bi'own,  the  colouring  of  the  femora  and  tibiae  being 
strongly  contrasted,  although  the  black  of  the  femora 
encroaches  slightly  on  the  tibise  at  the  knees.  Wings 
hyaline,  wilh  the  veins,  except  along  the  costal  margin, 
faintly  marked.     Scjuamte  with  blackened  margins. 

This  species  may  be  distingviished  from  0.  Jiavescens  by  its 
black  instead  of  black  and  yellow  colouration,  from  0. 
nujrinervis  by  its  hyaline,  faintly  marked  wings,  and  its  yellow- 
brown  tibise  and  tarsi. 

The  only  specimen  known  of  0.  aier  was  taken  by  Mr.  F. 
M.  Littler,  at  Bridport,  on  October  30,  1913 ;  it"  occurred 
flying  close  to  the  ground  round  the  bases  of  low  shrubs. 

Oncodes  PYGMii;us,  Sp.  nov. 

A  very  small  species.  Thorax  black  ;  abdomeu  red-brown  ; 
femora  and  tibiae  uniform  light  brown  ;   wings  light  brown. 

Length.     Fen)ale,  3.75  mm. 

Hab.     Launcestou. 

FoiKile.  Head  consisting  chiefly  of  the  eves.  Antennse 
black  with  the  arista  brown.  Thorax  and  scutellnm  sliining 
black,  covered  with  brown  pubescence.  Abdomen  red-brown, 
with  short  brown  pubescence.  Legs  with  the  icmora,  tibise, 
and  tarsi  a  uniform  light  l)rown.  Wings  tinted  with  bruwn, 
veins  brown.     Squamae  with  Idackeued  margins. 

This  species  may  be  distinguished  from  the  other  three 
Tasmanian  species  by  its  small  size,  also  from  0.  flavi'scns 
by  the  abdomen  and  legs  having  no  trace  of  yellow,  from 
0.  ni[/ri)iervis  and  0.  ater  by  the  abdomeu  bein<r  red-brown 
instead  of  black,  and  by  the  femora  being  light  bri>wn 
instead  of  black. 

The  only  specimen  of  this  species  at  present  known  was 
taken  bv  Mr.  F.  M.  Littler,  at  Launcestou. 
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The  small  collection  of  Caprellids  refen-ed  to  in  the  follow- 
ing notes  was  obtained  on  the  eastern  coast  of  Tasmania  in 
April,  1914. 

The  species  dealt  with  are  as  follows  :  — 
Dodecas  dpracpvfrxim,  Stebbing. 
OrthoprotilUi  <iuxtral\s  (Has well). 
CapreUd  (i>'<//nJl/>ra,  Say. 

The  collection  is  of  interest  since  it  contains  a  representa- 
tive of  the  small  geniis  Dodecas,  D.  decacentrum,  Stebbing 
and  Haswell's  Ortlioprotella  australis,  both  of  which  are  here 
recorded  for  the  first  time  from  Tasmania.  Caprella 
aequdihra,  Say,  is  cosmopolitan  in  its  distribution  and  lias 
previously  been  recorded  from  these  waters. 

Altogether  twenty  eight  species  (four  of  Avhich  are  unde- 
termined) belonging  to  the  family  Caprellidae  are  now 
known  to  occur  in  Australian  and  Tasmanian  Avaters.  These 
are: — Paraproto  spinosa  (Haswell)  ;  P.  condyJata  (Haswell) ; 
P.  gahrieU,  Stebbing  ;  Metaproto  novae-hollandiae  (Haswell)  ; 
Liriarchvs  perplexns,  Mayer ;  Psf.ndojyroto  falax,  Mayer  ; 
Ihdecas  hexacentrum,  Mayer;  D.  decacentrum,  Stebbing; 
HirceUa  cornigera  (Haswell) ;  Protella  mnUis,  Mayer ; 
Protella  sp.;  OrthoproteUa  australis  (Haswell);  Metaprotella 
excentrica,  Mayer ;  M.  hasweUiana,  Mayer ;  M.  sandalensis, 
Mayer?;  Acicomda  miranda,  Mayer;  ParadetUeUa  echinata 
(Haswell)  ;  Paradeuiella  sp.  ;  Monolirojms  ogilis,  Mayer ; 
Hemiaegina  minnia,  Mayer ;  Paracaprella  alata,  Mayer ; 
ParacaprdJa  sp.  ;  Caprella  temiis,  Haswell  ;  C.  jjeyiantis. 
Leach ;  C.  aequilibra,  Say ;  C.  danihvskii,  Czerniavsld ;  C. 
saura,  Templetou;   Caprella  sp. 

The  four  undetermined  species  mentioned  in  the  preceding 
list  are  dealt  with  by  Mayer*  in  "Die  Fauna  Siidwest- 
Australiens."  In  the  same  paper  he  describes  a  new  genus 
and    species,    Liriarchus    pen  plexus,    from    Champion    Bay, 

*  Mayer— Die  i'amia  Stidwe.st'Australiens,  Caprellidae,  iv.,  1,  19X2,  pp.  3-5  and  12. 
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Geraldtou,  and  Cockburn  Sound,  Freuiantle,  "Western 
Australia ;  and  records  for  the  first  time  from  Australian 
seas  Pseudojnoto  falax,  Protdht  similis,  Metaproiella  sanda- 
lensis?,  AciconuJa  miranda,  Monoliropus  agilis  and  Hemiae- 
gina  niinuta. 

Family  CAFEELLIDAE. 
Genus  Dodecas,  Stehbing. 

Dodecas,    Stebbins^,   Ann.    Ma?.    Nat.    Hist.,   (5),  xi ,  1883, 

p.  207. 
Dodecas,  Stebbinw,  Report  Sci.  Eesiilts  "  Challenger  "  Exped., 

Zool.,  xxix.,  1888,  pp.  547,  1232. 
Dodecas,  Mayer,  Fauna  und  Flora  des  Golfes  von  Neapel, 

xvii.,  Caprelliden,  1890,  p.  15. 
Dodecas,   Mayer,    Die   Caprellidae    der    Siboga    Expedition, 

xxxiv.,  1903,  p.  29. 
Dodecas,  Stebbiug,  Mem.  Austr.  Mus.,  iv.,  12,  1910,  p.  629. 

Tlie  original  definition  based  on  specimens  from  Kerguelen 
Island  holds  with  slight  modification  for  the  three  species 
now  included  in  the  genue. 

Stebbing's  diagnosis  is  as  follows: — "The  mandibles 
having  an  elongate  triarticulate  palp.  Six  pairs  of  feet 
attached  to  the  peieion,  the  fourth  segment  having  none. 
Branchial  vesicles  at  the  base  of  the  second  gnathopods,  the 
fii'st  pereiopods,  and  attached  to  the  footless  fourth  perion- 
segment,  the  rudimentary  pleon  having  two  pairs  of  biartic- 
ulate  appendages." 

In  1903  Mayer  added  the  new  species  Dodecas  hexacenfrum 
from  Watson  Bay,  Port  Jackson,  New  South  Wales.  He 
remarks  that  "  Die  Genusdiagnose  bleibt  unveriindert"  and 
gives  as  the  generic  characters  "  Mandibular-palpus  3  gliedrig, 
Geissel  der  Hinterfiihler  hochstens  5  gliedrig,  Bein  3  normal 
gegliedert,  Bein  4  felilt,  Bein  5  mit  4  treien  Gliedern,  Kiemen 
an  Segment  2-4,  Abdomen  beim  ^  mit  3,  beim  9  mit  2  Paar 
Anhiingen." 

The  Caprellidae  obtained  by  the  "Thetis"  Trawling 
Expedition  on  the  coast  of  New  South  Wales  included  a 
third  species,  Dodecas  decacentrnm,  Stebbing,  which  necessi- 
tates a  slight  change  in  the  generic  description  since  the 
species  attains  a  greater  number  than  five  in  the  joints  of 
the  second  antennae. 

The  genus  may  be  defined  as  follows  : — Mandibular  palp 
three-jointed,  flagellum  of  second  antennae  with  five  or  more 
joints',  first  peraeopod  with  normal  number  of  joints,  second 
wanting,  third  with  four  free  joints,  branchial  vesicles  on  the 
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|ieraeon  segments  2-4,  pleou  in  tlie   male   with  three,  iu  the 
t'finale  with  two  pairs  of  appendages. 

St  ebbing  gives  the  following  key.  which    serves  to  distin- 
guish the  three  species: — 

1     /'Body  smooth  .  1.  Lodecas  elongata,  Stebbing. 

l^Body  with  spiue-like  processes — 2. 

Body  of  male  six-s[dned ;  flagellum  of  first  antennae 
seven-jointed. 

2.  Dodecas  hexaceiitntm,  Mayer. 

Body  of  male  ten-spined ;  flagellum  of  first  antennae 
more  than  seven-joiuted. 

3.   Dodecas  decacentrum,  Stebbing. 


Dodecas  decacentrum,  Stehh 


iny. 


Dodecas  decacentrum,  Stebbing,   Mem.   Austr.   Mus.,  iv.,  12, 

lylO,  p.  629,  pi.  Ix. 

This  species  is  characterised  by  the  presence  of  ten  spines 
in  a  continuous  line  of  pairs  on  the  dorsal  surface,  and  by 
the  extreme  leugtli  of  the  first  antennae.  The  male  has  a 
dorsal  pair  of  spines  at  the  end  of  the  first  segment,  one  pair 
in  the  mid  ^le  and  one  lydh  at  the  end  of  the  second,  and  two 
other  pairs,  arming  the  third  and  fourth  segments  re- 
spectively at  tiie  middle.  The  first  antennae  are  very  long, 
and  in  the  male  the  last  joint  of  the  peduncle  is  longer  than 
the  penultimate.  The  flagellum  contains  seventeen  to 
eighteen  joints,  which  are  slender  and  elongate,  the  first 
always  the  longest.  The  second  antennae  are  slender  with 
the  last  joint  of  the  peduncle  longer  than  the  penultimate. 
The  slender  flagellum  is  composed  of  seven  or  eight  joints. 
The  mouth-organs  are  very  like  those  of  Dodecas  elongata, 
Stebbing.  The  eyes  are  rounded  and  very  prominent.  The 
first  gnathopod  is  of  the  ordinary  type ;  in  the  second, 
especially  in  the  male,  the  fifth  joint  is  long  and  slender, 
distinct  from  the  sixth,  but  without  sejjarate  mobility.  The 
palm  of  the  sixth  joint  has  two  emarginatious,  of  which  the 
distal  one  is  the  longer,  being  veiled  by  a  transparent 
membrane.  The  jjleon  carries  at  the  base  a  ventral  median 
plate  with  a  minute  pair  of  oval  pleopods,  each  ending  in  a 
seta. 

Five  male  specimens  were  obtained.  Length  of  the 
sjiecimeus  19-21  mm.  from  front  of  head  to  the  end  of  pleon ; 
of  first  antennae  15-17-5  mm.;  of  second  gnathopod  10"5- 
12  mm. 

LocaUfy. — D'Entrecasteaux  Channel,  Tasmania,  2-11 
fathoms.     On  a  Hydroid  (Sertularia  o;perctolata,  Jjinnaeus) . 
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Distribution.— Hithevto  recorded  only  from  New  South 
Wales— off  Port  Hackiuo^,  22-38  fathoms ;  off  Botany  Bav, 
50-52  fathoms  ;  off  Wata  Mooli,  59-54  fathoms  (Stubbing).  " 

Genus  Okthoprotella,  Mayer. 

Orthoprotella,  Mayer  Die  Caprellidae  der  Siboga  Expedition, 

xxxiv.,  1903,  p.  85. 
Orthoprotella,  Stebbing,    Mem.    Austr.    Mus.,  iv.,  12,    1910, 

p.  631. 

In  1903  Mayer  distinguished  the  genus  Orthoprotella  from 
Piotella  chiefly  by  the  character  that  the  pleou  of  the  male 
carries  one  pair  of  two-jointed  rudimentary  pleopods.  He 
remarks  that  "  Die  Verschmelzung  von  Segment  6  and  7  ist 
hier  ebeuso  weit  gediehen  wie  bei  Protella."  The  genus  was 
established  for  Haswell's  Frofella  australis. 

Orthoprotella  australis  (Hasn-el/ ). 

Frotella  aii.'itralis,  Haswell,  Proc.  Linn.  Soc.  N.S.  Wales,  iv.) 

1880,  p.  276,  pi.  xii.,  iig.  4,  a,  b. 
Protdla  aiistralia,  Haswell,  Cat.  AusLr.  Slalk-aud  Sessile-Eyed 

Crustacea,  1882,  p.  oil. 
Frotella   australis,    Haswell,  Proc.    Linn.   Soc.    N.  S.    Wales, 

ix.,  1885,  p.  997,  pi.  xlix.,  figs.  2-4-. 
Orthoprotella  australis,    Mayer,    Die   Caprellidae  iler  Siboga 

Expedition,  xxxiv.,   1903,  p.  35,  pi.  i.,  figs.  23-26,  pi.  vi., 

figs.  43-49,  pi.  ix.,  figs.  14,  37,  57.  58. 
Orthoprotella  australis,  Stebbiug,   Mem.   Austr.  Mus.,  iv.,  12, 

1910,  p.  632. 

This  species  is  characterised  by  the  presence  of  a  pair  of 
short,  acute,  forwardly-directed  spine-like  processes  on  the 
head,  and  by  the  extreme  length  of  the  first  antennae,  which 
very  nearly  equal  the  body  in  length.  The  flagellum 
is  comparatively  short  and  contains  eighteen  joints,  the  first 
two  of  which  are  only  partially  separated.  According  to 
Haswell  the  flagellum  of  the  first  antennae  in  the  specimens 
from  Port  Jackson  is  composed  of  seventeen  joints.  The 
flagellum  in  Mayer's  specimens  has  as  many  as  twenty -three 
joints  in  the  male  and  twenty  in  the  female.  The  last  joint 
of  the  peduncle  is  provided  at  its  distal  end  with  a  well- 
developed  tootli-like  process.  The  second  antennae  are 
relatively  short,  the  last  joint  of  the  peduncle  being  slightly 
longer  than  the  penultimate.  The  flagellum  of  six  joints  is 
very  short,  not  being  half  the  length  of  the  last  joint  of  the 
peduncle.  The  propodos  of  the  first  gnathopod  has  the 
palm   undefined ;  in  the  second  gnathopod  the  propodos  is 
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ovate  aud  the  palm  is  defiued  hy  au  acute  conical  tooth  as 
well  as  by  two  other  teeth  near  its  distal  eud,  oue  proximal, 
acute,  the  other  compressed. 

A  single  male  specimen  was  taken.  Length  of  the  speci- 
men 165  mm.  from  front  of  head  to  end  of  pleon  ;  of  first 
antennae  15  mm.;  of  second  gnathopo<l,  6'5  mm. 

Locality. — D'Entrecasteaux  Channel,  Tasmania,  2-11 
fathoms.     On  a  Hydroid  {Sertularia  ojjerculata,  Linnaeus). 

Distribution. — Previously  recorded  from  Port  Jackson  ; 
Nelson  Bay,  Port  Stephens  ;  Broken  Bay,  Ne^v  South  Wales, 
4-5  fathoms ;  New  Harbour,  Singapore,  5-6  fathoms  ; 
Station  166,  lat.  2°  28'-5  S.,  long.  131^  3'-3  E.,  118  M.  ; 
Station  172,  l)etween  Gisser  Island  and  Ceram-Laut,  18  M.  ; 
Station  278,  Anchorage  off  Pulu  Jedan,  east  coast  of  Aru 
Islands,  13  M.;  Station  299,  lat.  10°  52'-4  S.,  long.  123°  I'-l 
E.,  Boeka  or  Cyrus  Bay,  south  coast  of  Rotti  Island,  34  M.; 
Bauda  Reef,  lat.  4°  S.,  long.  130°  E.,  Banda  Sea  (Mayer). 

Genus  Caprella,  Lamarck. 

Caprella,   Lamarck,  Svstcme  des   Animaux  sans    Vertebres, 

1801,  p.  165. 
Caprella,     Stebbing,    Report     Sci.    Results     "Challenger" 

Exped.,  Zool.,  xxix.,  1888,  p.  1251. 
Caprella,  Mayer,  Fauna  und  Flora  des  Golfes  vou  Neapel, 

xvii.,  Caprelliden,  1890,  p.  42. 
Caprella,   Mayer,    Die    Caprellidae    der    Siboga    Exi^editiou, 

xxxiv.,  1903,  p.  72. 

Caprella  aequilibra,  Say. 
Caprella  equilibra,  Sav,    Journ.   Acad.  Nat.   Sci.  Philad.,  i., 

1818,  p.  391. 
Caprella  obesa,  Haswell,   Proc.   Linn.   Soc.    N.S.    Wales,    iv., 

1879,  p.  348,  pi.  xxiv.,  fig.  1,  f,  k. 
Caprella  ohesa,  Haswell,  Cat.  Austr.   Stalk-and  Sessile-Eyed 

Crustacea,  1882,  p.  314. 
Caprella  aequilibra,   Mayer,  Fauna  und  Flora  des  Golfes  vou 

Neapel,  vi.,   Caprelliden,  1882,  p.  45,   pi.  i.,  fig.  7,  pi.  ii., 

figs.  1-11,  pi.  iv.,  figs.  20-25,  pi.  v.,  figs.  16-18. 
Capn-ella  aequilibra,  Haswell,  Proc.  Linn.  Soc.  N.S.  Wales,  ix., 

1885,  p.  999. 
Caprella  aequilibra,  Mayer,  Fauna  und  Flora  des   Golfe.s  von 

Neapel,  xvii.,  Caprelliden,  1890,   i'.  48,  pi.  ii.,  figs.  42,  43, 

pi.  iv^.,  figs.  35-37,  pi.  vi.,  figs.  18:i,  37. 
Caprella     aequilibra,    Mayer,    Die    Caprellidae    der    Sibojja 

Expedition,  xxxiv.,  1903,  p.   89,  ]>!.  iii.,  figs.  29-34,  pi.  vii., 

figs.  66-69. 
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A  single  specimen  was  obtained.  Length  of  the  specimen 
10  mm.  from  front  of  head  to  end  of  pleon  ;  of  first  antennae 
7'5  mm. ;  of  second  guathopod  4*5  mm. 

Locality. — Off  Thouiu  or  Wineglass  Bay,  Freycinet  Penin- 
sula, Tasmania,  80  fathoms.  On  a  Hydroid.  (A(/laophe7iia 
decnmhens,  Bale). 

Distribution. — Previously  recorded  from  Australia— Port 
Jackson,  New  South  Wales;  Grifl&th  Point,  Victoria;  Shark 
Bay  and  Swan  River,  Western  Australia;  and  Tasmania. 
For  the  complete  distribution  of  this  cosniopolitau  species 
see  Mayer,  Die  Caprellidae  der  Siboga  Expedition,  xxxiv., 
1903,  pp.  135-145;  and  Die  Fauna  Siidwest- Australians, 
Caprellidae,  iv.,  1,  1912,  pp.  4,  5. 


TASMANIAN    RELICS   IN  THE   HAVRE    MUSEUM. 

By  Charles  Hedley. 

(Commuuictited  by   E.   L.   Piesso.) 

(Read  14th  September,  1914.) 

At  the  initiative  of  the  Institute  of  France,  the  Govern- 
ment of  the  day  despatched  a  scientific  exploring  expedi- 
tion to  Australasia.  Under  the  command  of  Capt.  Nicholas 
Baudin,  two  vessels,  the  "  Geograplie "  and  the  "Nattiral- 
iste,"  left  Havre  on  the  19th  October,  1800.  After  a  voy- 
age of  twenty  thousand  leagues  the  survivors  arrived  at 
Lorient,  25th  March,  1814.  The  mortality  on  these  ships, 
probably  from  scurvy,  was  frightful.  The  commander  and 
a  considerable  number  of  his  officers  died  on  the  voyage, 
while  others  were  invalided  at  Mauritius. 

Never  before  had  the  scientific  staff  and  equipment  been 
equalled ;  the  expedition  was  especially  fortunate  in  its 
historian,  the  gifted  Francois  Peroii,  who,  poor  fellow,  lived 
just  long  enough  to  hand  the  manuscript  of  his  book  to  his 
faithful  friend  Louis  Freycinet. 

The  extensive  and  valuable  collections  procured  by  this 
expedition  furnished  material  for  the  chief  scientific 
authorities  in  France  to  work  upon.  For  several  decades 
Cuvier,  Valenciennes,  Lamarck,  Blainville,  Dumeril,  and 
others  continued  to  publish  novelties  discovered  by  Bau 
din's  expedition.  Perhaps  it  was  on  account  of  political 
disturbance  that  the  scientific  results  were  not  issued  as 
a  whole,  but  merely  written  up  piecemeal. 

Though  the  biological  collections  were  transferred  to  the 
Museum  of  the  Jardin  des  Plantes,  yet  a  considerable  body 
of  notes,  descriptions  and  drawings,  seem  to  have  been  re- 
turned to  the  survivors  of  the  scientific  staff.  We  are 
told  that  Petit  and  Milbert,  two  of  the  artists  of  the  ex- 
pedition, privately  disposed  of  a  niimber  of  drawings  of 
Tasmanian  natives. 

The  drawings  of  Charles  Alexander  Lcsucur,  an  accom- 
plished ai-tist  of  this  expedition,  were  ultimately  acqviired 
by  the  Havre  Museum.  A  list  of  these  has  been  published 
by  Dr.  G.  Lennier,*  from  which  may  be  mentioned  fifteen 
sketches   of  canoes   and  utensils,   another  fifteen   of  scenes 

"  Lenniev.— Bull.  Sue.  ZuoL,  Francf,  VIII.,  1SS3,  p.  9. 
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and  ceremonies,  and  ten  portraits  of  Tasmanians,  besides 
much  Australian  matter.  Further  notes  on  Lesueur"s  col- 
lection were  published  by  Dr.  A.  Loir.'"" 

The  object  of  the  j^rcscnt  communication  is  to  draw  the 
attention  of  those  interested  in  Tasmanian  ethnology,  to  a 
probable  stoi*e  of  information  on  this  subject  in  the  Havre 
Museum, 


hoir.— Dull,  de  Geograph.  Uixt.  ei  Dcscript.,  1!)12,  p.  -274, 
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23rd  March,    1914. 
Anniuil  Mcttiny. 

The  Annual  General  Meeting  was  held  at  the  Museum 
at  8  p.m.,  Dr.  G.  H.  Butler  in  the  chair. 

The  Ajinual  Report  of  the  Council  for  1913  (printed  in 
the  Papers  and  Proceedings  for  1913)  was  read,  and,  on 
the  motion  of  the  Chairman,  was  adopted. 

Mr.  J.  A.  Johnson,  Honorary  Secretai-y  of  the  Psychol- 
ogy and  Ed'ucation  Section,  read  the  Report  of  the  Sec- 
tion for   1913. 

The  following  nine  members,  having  been  duly  nomi- 
nated, and  there  being  no  other  nominations,  were  declared 
elected  as  members  of  the  Council  for  1914: — Dr.  G.  H. 
Butler,  Dr.  A.  H.  Clarke,  Professor  T.  Thomson  Flynn, 
Mr.  L.  F.  Giblin,  Dx-.  J.  L.  Glasson,  Mr.  J.  A.  Johnson, 
Dr.  Fritz  Noetling,  Mr.  E.  L.  Piesse,  and  Mr.  Leonard 
Rodway. 

On  the  motion  of  Mr.  M.  W.  Simmons,  Mr.  H.  W.  W. 
Echlin  was  appointed  Auditor  for  1914. 

Mr.  J.  W.  Fraser,  M.Sc,  Fel.  A.I.E.E.,  M.  Can.  Soc. 
C.E.,  Mr.  W.  E.  Hitchcock,  Dr.  S.  A.  McClintock,  M.D., 
D.P.H.,  D.T.M.  and  H.,  Mr.  T.  W.  Robertson,  Mr.  R.  H. 
Smith,  LL.B.,  and  Lieut.  W.  B.  Wilkinson,  R.A.N.,  were 
elected  members. 

Alterations    of    Rules. 

A  Special  General  Meeting  was  held  at  the  conclusion 
of  the  Annual  Meeting,  Dr.  G.  H.  Butler  in  the  chair, 
to  consider  recommendations  of  the  Council  for  altera- 
tions in  Rules  1,  47,  and  56. 

The  following  statement  was  submitted  by  the  Council 
in  support  of  its  recommendation  that  Rule  1  be  altered 
to  read  :  "The  object  of  the  Society  is  the  advancement  of 
knowledge." 

"1.  The  objects  of  the  Society  were  defined  in  the  origi- 
■"nal  rules  of  1843,  hs  follows:  — 

"The  leading  objects  of  tlie  Society  .shall  be  to  dovelope 

"the  physical  character  of  the  Island,  and  illustrate  its 

"natural  history  and  production." 

I 
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''This  definition,  with  an  unimportant  verbal  change, 
"was  retained  until  1907.  On  23i'd  December,  1907,  new 
"rules  were  made,  by  whicli  it  was  declared  that 

"The  objects  of  the  Society  are  the  prosecution  of 
"the  study  of  Science  in  its  various  branches,  and  more 
"especially  the  development  of  a  knowledge  of  the 
"physical  character  and  natural  history  of  Tasmania 
"and  the  neighbouring  States." 

"This  rule  was  re-enacted  in  the  rules  made  on  '22n<i 
"May,   1911,  which  are  still  in  force. 

"2.  The  present  definition  is  open  to  criticism  on  several 
"grounds  :  — 

"(a)  It  is  doubtful  if  it  includes  History;  but  History 
"is  one  of  the  subjects  for  which,  by  Rule  51,  a  Section 
"may  be  established ;  and  for  many  years  the  Society 
"has  published  historical  papei-s. 

"(b)  It  is  doubtful  whether  'Science,'  in  its  ordinary 
"meaning  in  such  a  context,  includes  'Education,'  which 
"is  another  of  the  subjects  for  which  a  Section  may  be 
"established. 

"(c)  The  Society  for  many  years  has  welcomed  papei-s 
"on  subjects  of  Political  and  Social  Science.  It  is  doubts 
"ful  again  if  these  subjects  arc  within  the  objects, 

"(d)  The    definition    contains    a    phrase     of     doubtful 

"meaning — 'phvsical    character.'      In    the   early    days   of 

"the  Society  this  phrase  seems  to  have  included    'Natu- 

"  'ral  History' ;   it  is  doubtful  what  it    means   now,    and 

"its  former  prominence  in  the  definition  has  led  to  some 

"misconception  of  the  Society's  work. 

"3.   It  is  desirable  in   the  interests  of  the   Society  that 

"papers  and  meeting.s  devoted  to  History,  Education,  Poli- 

"tical  Science,  and  the  like,  should  be  encouraged.     Tech- 

"nical  papers  on  Natural  History  subjects,  such  as  descrip- 

"tions   of   species,    repel    many    of   our   membei-s,    and   the 

"erroneous  belief  that  the   Society   gives  predominance   to 

'  such  papers  deters  many  from  joining.     Apart  from   this 

"financial  consideration,   many  members  consider  that  the 

"Societv   should   lose  no    opportunity    to    be  of   immediate 

"use   to   the    community,    and    this    is    more    likely    to    bo 

"achieved  if  the  scope  of  its  work  is  made  as  extensive  as 

"the  attainments  of  its  members  justify. 

"4.  The  terms  'natural  science,  social  science,  and  hi.s- 
"  'tory'  are  adequate  and  appropriate  to  describe  the  papers 
"and  discussions  in  the  Society,  and  its  predecessor,  the 
"Tasmanian    Societv.    almost    from    their    foundation.      It- 
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"may,  therefore,  be  suggested  that  for  the  sake  merely  of 

"more   accurate   definition,   and   without  broadening  what 

"lias  been  the  scope  of  the  Society,  Rule  1  should  read  :  — 

"The  objects  of  the  Society  are  the  prosecution  of  the 

"study  of  natural  science,  social  science,  and  history. 

".").  The  question  arises,  however,  whether  it  would  not 
"be  \vi.se  to  broaden  the  scope  of  the  Society. 

"Tasmania  is  a  small  country,  and  the  lesson  of  many 
"larger  communities  is  that  multiplicity  of  learned  socie- 
"ties,  except  in  large  and  wealthy  countries,  is  to  be 
"avoided.  As  Tasmania  grows,  and  persons  having  special- 
"ised  interests  become  more  numerous,  it  will  be  to  the 
"advantage  of  all  that  they  should  oi-ganise  themselves  as 
"sections  of  an  existing  body  rather  than  as  independent 
"societies.  The  history  of  the  Royal  Society,  the  age  of 
"its  publication,  its  recognition  by  the  Governments  of 
"Tasmania  and  of  foreign  countries,  its  correspondence 
"with  learned  academies  in  many  countries,  the  extent 
"and  varied  contents  of  its  library,  enforce  the  suggestion 
"that  it  should  be  ready  to  enroll  and  asiiist  workers  in  any 
"branch  of  knowledge. 

"6.  Many  countries  throughout  the  world  have  'Aca^- 
"  'demies,'  which  embrace  the  whole  of  knowledge  in  their 
"objects — the  Institut  de  France,  the  Reale  Accademia 
"delle  Scienze  dell'  Instituto  di  Bologna,  the  Connecticut 
"Academy  of  Arts  and  Sciences,  the  Roval  Society  of 
"Canada,  the  New  Zealand  Institute,  to  name  onlv  a  few. 
"These  institutions  present  the  advantage  that  workers  in 
"all  branches  of  knowledge  are  united  in  one  body;  while 
"the  needs  of  specialisation  are  met  by  the  forination  of 
"sections,  and  (if  the  amount  of  work  so  warrants)  by  the 
"publication  of  several  series  of  proceedings.  It  is  still 
'possible  for  the  Society  to  follow  thair  example  without 
"irdcrfering  with  other  societies,  for  as  vet  it  is  the  only 
"leaa-ned  Society  in  Tasmania. 

"7.  A  redefinition  of  the  objects  of  the  Society,  which 
"would  include  all  branches  of  knowledge,  is  unlikelv  for 
"the  present  to  produce  much  alteration  in  the  character 
"of  its  meetings  or  its  proceedings.  The  Council  would 
"retain  its  present  control  of  the  paj^ers  read  to  the 
"Society,  and  papers,  for  instance,  on  speculative  or- 
"imaginative  subjects,  such  as  philosophy  or  literature, 
"need  not  be  actively  encouraged  unless  it  is  evident  that  a 
"large  number  of  members  desire  them.  If  a  suflicient 
"number  of  members  did   wish  to  hear  such   papers,    and 
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"there  were  not  time  for  them  at  the  ordinary  meetings, 
"a  separate  section  could  be  organised  for  them. 

''8.  It  is  suggested,  then,  that  Rule  1  be  altered  to  i-ead  : 
"The  object  of  the  Society  is  the  advancement  of  know- 

"ledge."' 

Mr.  E.  L.  Piesse  moved  that  Rule  1  be  altered  accord- 
ingly,  and  the  motion  was  unanimously  agreed  to. 

Mr.  Piesse  also  moved  that  in  Rules  47  and  56  (which 
prescribe  the  notice  recjuired  for  a  special  meeting)  the 
words  "seven  days"  be  altered  to  "six  days."  He  explained 
that  the  object'  of  tJie  alterations  was  to  enable  the 
Council,  which  meets  on  the  first  Monday  of  the  month, 
to  call  a  special  meeting  for  the  second  Monday  (which  is 
the  day  of  the  monthly  general  meeting)  in  the  same 
month.     The  motion  was  unanimously  agreed  to. 

Honorary  Acting  Secretary. 

Professor  Flynn  moved  a  vote  of  thanks  to  Mr.  E.  L. 
Piesse  for  his  services  as  Honorary  Acting  Secretary  dur- 
ing 1913,  and  in  particular  for  his  work  in  cataloguing 
the  library  and  editing  the  publications  of  the  Society. 
The  motion  was  supported  by  Mr.  A.  J.  Taylor,  Mr.  A.  O. 
Gi'een,  and  the  Chairman,  and  was  carried  by  acclamation. 

Mr.  Piesse,  in  acknowledging  the  vote  of  thanks,  said 
that  the  Society  from  the  very  yeaa-  of  its  foundation  had 
been  able  to  obtain  the  services  of  its  members  in  conduct- 
ing its  affairs,  and  he  deemed  it  an  honour  to  have  occu- 
pied a  position  in  which  three  such  distinguished  members 
as  the  Hon.  W.  T.  N.  Cliamp,  the  Rev.  Dr.  John  Lillie, 
and  Sir  James  Agnew  had  sei*ved  the  Society.  The  work 
he  had  done  in  connection  with  the  library  had  been 
severe,  but  the  libraiy,  which  now  contained  over  10,000 
items,  and  was  growing  rapidly,  was  of  great  value,  and 
he  hoped  that  its  rearrangement  and  cataloguing  would 
enable  much  more  use  to  be  made  of  it. 


15th  April,  1914. 
The  Monthly  General  Meeting  was  held  in  the  Museum 
at  8  p.m.,  the  President  in  the  chair. 

Ehction  of  Members. 
Mr.    C.    C.    Brittlebank    (Vegetable    Pathologist    in    tlie 
Department   of   Agriculture   of   Victoria)    and    Mr.    A.    L. 
Butler  were  elected  members. 
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Officers. 

The  Honorary  Secretary  reported  that  the  Council  at 
its  last  meeting  had  made  the  following  elections  and 
appointments  for  the  current  year: — Dr.  G  H.  Butler  to 
be  Chairman  of  the  Council ;  Mr.  E.  L.  Piesse  to  be  Hon- 
orary Secretary  ;  Mr.  Leonard  Rodway  to  be  Honorary 
Treasurer;  Drs.  G.  H.  Butler.  A.  H.  Clarke,  and  Fritz: 
Noetling,  Professor  T.  Thomson  Flynn,  Messrs.  E.  L. 
Piesse  and  Leonard  Rodway  to  be  Trustees  of  the  Tas- 
manian  Museum  and  Botanical  Gardens. 

Papers. 

The  following  papers  were  read:  — 

■Quaternions  Applied  .  to  Phvsics  in  Non-Euclidean 
Space.  I.:  the  Mathematical  Methods."  By  Professor 
Alexander  McAvilay,  M.A.,  Professor  of  Mathematics  in 
the  University  of  Tasmania. 

"Notes  on  Some  Tasmanian  Eucalypts."  bv  Mr.  J.  H. 
Maiden,  F.L.S.,  Government  Botanist  of  New  South 
Wales  and  Director  of  the  Botanic  Gardens,  Sydney. 

"Additional  Note  on  Stones  used  bv  the  Aborigines." 
By  Mr.  H.   Stuart  Dove. 

In  1910  (these  P(tjM'r.'<  an,/  Proreei] ,n (/■■<,  1910,  pp.  26'2- 
264)  Mr.  Dove  described  twoi  types  of  "hammer"  or 
"pounding"  stones,  of  which  he  had  found  specimens  in 
coastal  sand  dunes,  and  inland  on  the  River  Mersey,  on 
the  North-West  Coast  of  Tasmania.  He  now  describes  two 
specimens  found  much  further  inland,  near  the  waters  of 
the  Upper  Forth  River.  The  dimensions  and  weights  of 
these  flat,  roughly  circular,  stones  are: — (i.)  4|^  inches 
diameter;  thickness  at  edge,  from  1  inch  to  \  inch  ;  weight, 
about  LUb. ;  (ii.)  4|  x  4J  inches  diameter;  thickness  at 
edge,  1  inch  to  '}.  inch;  weight,  about  l^lb-  Eacn  has  one 
side  practically  flat,  and  the  other  slightly  convex  ;  in  each 
one  side  is  smooth,  the  other  rough;  in  one  the  smooth 
side  is  the  flat,  in  the  other  the  convex,  side.  Both  are 
of  diabase.  In  both  the  edges  have  been  chipped,  but  in 
each  about  1  inch  at  the  thinnest  j)art  of  the  circumfer- 
ence has  been  left  in  its  natural  state;  a  similar  feature 
was  noted  in  the  stones  previously  described.  Mr.  Dove 
points  out  that  the  chipping  of  the  edges  would  be  of  little 
advantage  if  the  stones  were  used  for  pounding,  and  sug- 
gests that  the  chipping  was  intended  to  give  the  stones  a 
better  shape  for  the  liand.  so  that  they  might  be  used  as. 
missiles. 
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11th  May,  1914. 


The  Month!}'  General  Meeting  was  held  at  the  Mxiseum 
at  8  p.m.,  the  President  in  the  chair. 

Erhihit. 

A  specimen  of  fl lytiof/ni/ijilir/ns  Br/ij;/xli  McCiilloch  (gen. 
n.,  sp.  n.),  a  fish  taken  at  Wineglass  Bay,  East  Coast  of 
Tasmania,  during  a  dredging  trip  of  the  Tasmanian  Field 
Naturalists"  Club,  was  exhibited  from  the  Tasmanian 
Museum. 

Matter  and  Elcctriritn. 

Tlie  I'emainder  of  the  meeting  was  given  to  an  account 
by  Dr.  J.  L.  Glasson  of  "Modern  Views  of  Electricity," 
ilkistrated  by  slides  and  experiments. 


15th  Ju.Nv:,    1914. 

The  Monthly  General  Meeting  was  held  at  the  Museum 
at  8  p.m.,  the  President  in   the  chair. 

Ldiifl  ('onncrtinns   with   Antarrtlcd. 

The  business  of  the  meeting  wa.s  a  discussion  of  the  sup 
posed  former  land  connections  of  Antarctica  with  Aus- 
tralasia and  South  America. 

Professor  Flynn  -stated  the  evidence  in  favour  of  former 
land  connections  afforded  by  the  distribution  of  animals, 
particularly  of  the  poiyprotodont  marsupials,  iguanas, 
ci-ustacca,  snails,  and  land  turtles. 

Dr.  Noctling  remarked  that  those  who  advocated  a  land 
connection  did  not  say  at  what  period  they  supposed  it 
had  existed.  There  might  have  been  continuous  land  in, 
say.  Eocene  times,  when  the  fauna  of  the  eai'th  was  quite 
different  from  the  present  fauna;  Imt  there  was  little  evi- 
dence of  a  land  connection  in  the  more  recent  periods 
during  which  the  present  fauna  had  appeared. 

Mr.  Rodway""'  referred  to  the  distril>ution  of  the  beeches, 
of  which  allied  species  were  found  in  Tasmania  and  Terra 
del  Fuego.  It  was  not  probable  that  these  had  been  canned 
from  one  country  to  another  by  sea-currents  or  migraioi-y 
birds,  and  the  botanist  required  a  land  connection  to 
explain  their  distribution.  But  the  lx)tanist  had  no  evi- 
dence that  such  a  connection  must  have  been  through 
Antarctica. 

*  A  fuller  sluteineiit  of  Mi.  RcmI way's  leiiiiiiks  is  printetl  at  pp.  .MM. 
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13th  July.   1914. 

The  Monthly  General  Meeting  was  held  at  the  Museum 
at  8  p.m.,  the  Pi-esident  in  the  chair. 

A    S II piKixiuJ  (^iKi'  itf  yiniirri/. 

Mr.  G.  H.  Hurlstonc  Hardy  exhibited  specimens  of  an 
Ichneumon  (species  not  determined),  having  a  colour-pat- 
teni  identical  with  the  colovir-patteni  of  some  veiy  com- 
mon Braconidae  (species  not  determined).  The  group  to 
which  tiie  Braeon  belongs  can  be  met  with  throughout  the 
spring,  summer,  and  autumn;  it  has  very  black  wings, 
and  the  abdomen  is  black,  with  very  nan'ow  white  wings; 
the  head  and  thorax  are  sometimes  black,  sometimes  red. 
In  the  species  in  Cjuestion,  the  head,  the  thorax  as  far  back 
as  the  inteniiediate  co'xae  and  posterior  wings,  are  red ; 
the  anterior  legs  are  sometimes  red,  sometimes  black.  The 
imitating  Ichneumon  has  identical  colours;  in  the  speci- 
mens seen  the  anterior  legs  are  red.  Specimens  have  ijeen 
taken  in  Southern  Tasmania  in  October  and  May,  showing 
it  to  have  the  same  range  of  flight  as  the  Bracons. 

y('ir    Zidlaitd    M  ON  Ufa  HIS    and    hdh-en. 
Mr.  L.  II.  Lindon  exhibited  a  large  number  of  views  of 
New  Zealand  mountains  and  lakes,  and  spoke  of  the  scenery 
which  they  illustrated. 

Vopcr. 
The  following  paper  was  read: — "The  Diptera-Brachyera 
of  Tasmania.        Part  I  :    Families  Leptidae,  Stratiomyidae, 
Nemestrinidae,  and  Cvrtidae."     By  Arthur  White. 


14th  September,  1914. 
The  Monthly  General  Meeting  was  held  at  the  Museum 
at  8  p.m.,  the  President  in  the  chair. 

Election  of  Mi'iiihtr. 
Mr.  A.  E.  Goetze  was  elected  a  member. 

The  following  papers  were  read  :  — 

"Tasmanian  Relics  in  the  Havre  Museum."  By  Charles 
Henley  (communicated  by  E.  L.  Pi^se). 

"Notes  on  Tasmanian  Caprellidae."  Bv  E.  A.  Briggs, 
B.Sc.  (communicated  by  E.  L.  Piesse). 

Professor  Arthur  Dendy,  of  London,  corresponding  mem- 
ber, gave  an  address  on  "Progressive  Evolution." 


Meetings  were  not  held  in  August.  (October,  or  November. 
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1903  Bennett,  W.  H.     "Ashby,"  Ross. 

1900  Bennison,      Thomas.        29      Cromwell      Street,. 

Hobart. 
1873  Bidencope,    Joseph.         "Bartonvale,  '    Salvator 

Rosa  Glen,  Hobart. 

1912  Black,    R.    A.      Chief    Clerk.     Department     of 

Agriculture.      50     High     Street,     Queen- 
borough. 

1909  *Blackman.  A.  E.     Franklin. 

1913  Bottrill,   W.   E.,   LL.D.      7   Elphinstone   Road, 

Hobart. 
1892     C       Bragg,    W.    H.,    M.A.,   F.R.S.      Cavendish   Pro- 
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Soc.  C.E.  National  Mutual  Building, 
Macquarie  Street,    Hobart. 

1908  *Giblin,   L.   F.,  B.A.,   M.H.A.      326   Macquarie 

Street,  Hobart,  and  "Cobbler's  End," 
Cambridge. 

1896  Giblin,  W.  W.^  M.R.C.S.,  L.R.C.P.      142  Mac- 

quarie Street,   Hobart. 

1913  *Glasson,  J.  L.,  B.A.,  D.Sc.    Lecturer  in  Physics 

in  the  University  of  Tasmania.  The 
Universitv,  Hobart. 

1914  Goetze,  A.E.     Bellerive. 

1907  Gould,  H.  T.     324  Murrav  Street,  Hobart. 

1907  Gould,  Robert.     Longford." 

1905     L       Grant,  C.  W.     '-High  Peak,"  Huon  Road. 

1892  ■-•Green.   A.   O.     Bellerive. 

1901     C     *Hall,  T.  S..  M.A.,   D.Sc.     Lecturer  in  Biology 

in    tlie  University    of    Melbourne.      The 

TJniversity,    Melbourne. 
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1913  Hardy,  G.  H.  Hurlstone.     Assistant-Curator  of' 

the  Tasmanian  Museum.  The  Museum,. 
Argyle  Street,  Hobart. 

1S98  Harrison,  M.  W.     Glenorchy. 

1907  Harrisson,  E.  P.     Bellerive. 

1893  Harvey,   W.   A.,   IM.B.      154   Macquarie   Street, 

Hobart. 

1902  C  Haswell.  William,  M.A..  D.Sc,  F.R.S.,  F.L.S. 
Challis  Professor  of  Biology  in  the  Uni- 
versity of  Sydney.  The  University, 
Sydney. 

1913  Hawson,      Edward.       "Remine,'     174      Argyle 

Street,    Hobart. 

1913  Hills,    Loftus,    M.Sc.       Assistant    Government 

Geologist.  Geological  Survey,  Launces- 
ton. 

1914  Hitchcock.  W.  E.     Moiiia. 

1908  Hogg,  G.  H..  M.D..  CM.     37  Brisbane  Street, 

Launceston. 
1892  Horno,        William.      16    St.    George's    Terrace, 

Hobart. 

1909  ^Hutchison,  H.  R.       1  Barrack  Street,  Hobart. 
1913  Ife.  G.  W.  R.,  LL.B.     SummerhiU  Road,  He 

bart. 

1912  luglis,   C.  J.     Holcbrook  Place,  Hobart. 

1898  ^Ireland,  E.  W.  J..  M.B..   CM.     160  Elizabeth, 

Street.  Hobart. 

1887     C       Jack,  R.  L..  F.G.S..  F.R.G.S. 

1906  *Johnson,  J.  A..  M.A.     Principal  of  the  Philip 

Smith  Training  College,  Hobart. 
"Wharcpuke,  "  Argvle  Street,  New  Town. 

1873  Mohnston,    R.M..    I.S.O.,"  F.S.S.      Government 

Statistician.  Tasmanian  Club,  Mac- 
quarie  Street,   Hobart. 

1913  Johnstone,    G.    ]\r..    i.L,M.        Augusta     Road, 

New  Town. 
1911  Keene,  E.  H.  D.,  M.A.     'Tantallon,"  Tarleton. 

1910  Kermode,  R.  C     "Mona  Vale,'  Ross. 

1905  Kerr,  George.     165  Campbell  Street,  Hobart. 

1913  Knight,  J.  C.  E.     'Windermere,  "  Claremont. 

1873  "^Lcgge,   Col.   W.   V.,  R.A.   (R.).      "Cullenswood' 

House,"  Cullenswood. 

1887  Lewis,     Sir     Neil      Elliott,     K.CM.G.,    M.A,, 

B.C.L..  LI4.B..  M.H.A.  "Wemdee," 
Augusta  Road,  New  Town. 
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1912  Lindon,    L.    H.,    M.A.      Warden     of     Christ's 

College,  Hobart.  "The  Lodge,"  Park 
Street,  Hobart. 

1900  Lines,  D.  H.  E.,  M.B..   Ch.B.     Archer  Street, 

New  Town. 

1875  C  Liversidge,  Professor  Archibald,  M.A.,  LL.D., 
A.R.S.M.,  F.R.S.,  F.I.C.,  F.C.S.,  F.G.S., 
F.R.G.S.  "Fieldhead,"  Coombe  Warren, 
Kingston,   Surrey,   England. 

1913  Lord,    Clive    E.      "Lauramont,  "    High    Street, 

Queenborough. 

1912  McAlister,  Miss  M.  K.     The  University,  Ho- 

bai't. 

1893  *McAulay,    Alexander,       M.A.       Professor     of 

Mathematics  in  the  University  of  Tas- 
mania.    The  University,  Hobart. 

1914  McClintock,  S.  A.,  M.D.,  D.P.H.,  D.T.M.  and 

H.      Chief   Health    Officer   of   Tasmania. 

Department  of  Public  Health,  Hobart. 
1884     L     *McClymont,  J.  R.,   M.A.       Grosvenor    Street, 

Queenborough. 
1911  McCoy,   W.   T.,   B.A.     Director  of  Education. 

20   Adelaide   Street,   Hobart. 
1870  Macfarlane,     The     Hon.    James    (died      24th 

November,  1914). 

1913  Mackay,  J.  Hilton,  M.C.E.     Professor  of  Engi- 

neering in  the  University  of  Tasmania. 
The  University,   Hobart. 

1902  C  *Maiden,  J.  H.,  F.L.S.,  F.C.S.  Director  of 
Botanic  Gai'deus,  Sydney,  and  Govern- 
ment Botanist,  New  South  Wales. 
Botanic  Gardens,  Sydney. 

1913  Masterman,    C.   E.      Derwent     House,     Lower 

Sandy  Bay. 

1913  Mather,  J.  F.     1  Mount  Stuart  Road,  Hobart. 

1895  *May,  W.  L.     "Forest  Hill,"  Sandford. 

1909  Millen,  J.  D.     Mount  Bischoff  Mine,  Waxatah. 

1913  Miller,  E.  Morris,  M.A.     Lecturer  in  Philoso- 

phy in  the  University  of  Tasmania.  38 
Church   Street,   Hobart. 

1907  Miller,    Lindsay   S.,    M.B.,    Ch.B.       156     Mac- 

quarie  Street,  Hobart. 

1894  L       Mitchell,  J.   G.      "Ellesmere,"  Jericho. 

1913  Mitchell,    P.    H.,    B.A.      Headmaster    of     the 

State  High  School,  Hobart.  2  Ashfield 
Street,  Queenborough. 
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1911  Montgomery,   R.   B.     Park   Street.  New  Town 
1882               Nicholas,  G.  C.     "Cawcod,"  Ouse. 

1910  Nicholls,    H.    Minchin.       Government     Mici'o-- 

biologist,  Department  of  Agriculture. 
Macquarie  Street.  Hobart. 

1907  ■'•Noetling,   Fritz,   M.A..   Ph.D.       "Chatsworth," 

New  Norfolk. 
1913  Officer,  A.  C.     "Hallgreen,"  New  Norfolk. 

1908  Parsons.  Miss  S.  R.     190  Davey  Street,  Hobart. 

1909  Pearce.   E.   H.      103   Hampden   Road,   Hobart. 

1909  Redder,  Alfred.     Stoke  Street,  New  Town. 
1902            *Piesse,    E.    L..    B.Sc,    LL.B.      "Neika,"    Bay 

Road,  New  Town. 

1910  Pillinger,  James.     4  Fitzroy  Crescent,  Hobart. 

1912  Pollard,    Rev.    Ambrose.      ""Roseleigh,  "   Davey 

Street.  Hobart. 

1908  Pratt,    A.   W.    Courtney.        11     Swan     Street, 

Hobart. 

1911  Reid-Bell,  W.     Burnie. 

1913  Richmond.  R.  L.     'Gagebrook."  Old  Boach. 

1904  *Ritz,  H.  B.,   M.A.     Lecturer  in  Modern  Lan- 

guages in  the  University  of  Tasmania. 
40  Lochner  Street,   Hobart. 

1864  Roberts,     H.    L.       "Beaumaris,"      Montpelier 

Road,   Hobart. 

1914  Robertson,   T.   W.     "Fenham."   Elphin   Road, 

Launceston. 
1884  *Rodway,    Leonard.      High     Street,     Qucenbor- 

ough. 
1913  Ross,   Hector.     Sheriff  of  Tasmania.     Elphin- 

stone  Road,  Hobai't. 
1896  Scott.    R.    G.,   M.B..    Ch.M.      172    Macquarie 

Street,   Hobart. 
1892     C     ^Shirley,    John,    D.Sc.      Inspector     of     Schools, 

Queensland.         "Colarmie,  '      Brunswick 

Street,  New  Farm.  Brisbane. 
1901  Shoobridgc.    Canon    G.    W.      3    MoUe    Street, 

Hobart. 

1909  Simmons,    M.    W.      A.M. P.    Buildings,    Eliza- 

beth Street,   Hobart. 
1875  *Sim>on.    Augustus.     49   High   Street,    Launces- 

ton 
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1901  C  Smith,  R.  Greig-,  D.Sc.  Linnean  Hall,  Eli- 
zabeth Bay,  Sydney. 

1914  Smith,   K.    H.,    LL.B.      Pavior     Street,     New 

Town. 

1913  Smithies,    John.      Liiidisfarne. 

1913  Sorell,    Mrs.       '-Thornycroft,"'    313    Macquari© 

Street,  Hobai-t. 

1912  Spencer,  H.  J.     Boa  Vista  Road,  New  Town. 
1896     L     *Sprott,    Gregory,    M.D.,    CM.      134   Macquarie 

Street,   Hobai-t. 

1913  Stephens,    R.    C,    B.A.       State   High     School, 

Elizabeth  Street,   Hobart. 
1896     L       Sticht,    Robert,    B.Sc,     E.M.       Mount     Lyell 
Mining    and    Railway    Co.    Ltd.,    Queen. 
Street,  Melbourne. 

1913  Susnian,  Maurice.     88  Murray  Street,  Hobaj:i>. 

1907  Tarleton,    J.    W.       108   High    Street,     Queen- 

borough. 

1887  *Taylor,    A.    J.      Librarian    of    the    Tasmanian 

Public  Library.     28  D'Arcy  Street,  Ho- 
bart. 

1892     C     ^Thomson,  G.  M.,  F.L.S.      Dunedin,  New  Zea- 
land. 

1913  Tregear,  E.  C.     Cross  Street,  New  Town. 

1896  *Twelvetrees,      W.      H.,     F.G.S.       Government 

Geologist.     Geological   Survey,    Launces- 
ton. 

1889  Walch,  Charles  E.     97  Davey  Street,  Hobart. 

1901  C       Wall,  Arnold,  M.A.     Professor  of  English  Lan- 

guage   and    Literature    in     Canterbury 

College.     Christchurch,  New  Zealand. 
1913  Wardman,      John.        Superintendent     of     the 

Botanical  Gardens.     Botanical  Gardens, 

Hobart. 
1896  Watchorn,  A.  D.     6  Mona  Street,  Hobart. 

1912  Waterhouse,    L.    L.,    B.E.      Assistant   Govern- 

ment     Geologist.        Geological      Sui-vey, 
Launceston. 

1913  Waterworth,  Newham.     Lindisfarne. 

1902  Watson,  Horace.     55   High   Street,   Queenbor- 

ough. 

1913  Wayn,   Miss    Lucy.       "Fairfield,"     246    Camp- 

bell Street,   Hobart. 

1865  Webster,  A.  G.  (died  4th  December,  1914). 
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J907  Webster.  C.  E.     Kingston  Road,  Lower  Sandy 

Bay. 
1884  "■•Weymouth.  W.  A.     139  Goulburn  Street,  Ho 

bart . 
1912  *White,  Arthur.     St.  Cross,  Harleston,  Norfolk. 

England. 
1914  Wilkinson.  Lieut.   W.    B.,    R.A.N.      H.M.A.S. 

"Encounter,"  Sydney. 
1901  Wise.  H.  J.     4  Colville  Street.   Hobart. 

1903  W^olfhagen,    Waldemar.      Augusta  Eoad,    New 

Town. 
1912  Woods,  E.  A.     Oxford,  England. 

1897     C       AVoodward,    B.    H.,    F.G.S.      Director    of    the 

Western   Australian   Museum     and     Art 

Gallery.     Perth,  Western  Australia. 
Members  are  asked  to  inform  the  Secretary  of  any  change  of  address  or 
■other  necessary  correction. 


ANNUAL  REPORT. 

In  accordance  with  Rule  39,  the  C5ouncil  present  a  Re- 
port on  the  proceedings  of  the  Society  during  the  year 
1914. 

The    Council   and    Officers. 

At  the  Annual  General  Meeting,  held  on  23rd  March, 
the  following  were  elected  members  of  the  Council  for  the 
year:— The  Hon.  G.  H.  Butler,  Dr.  A.  H.  Clarke,  Pro- 
fessor T.  Thomson  Flynn,  B.Sc,  Mr.  L.  F.  Giblin,  B.A., 
Dr.  J.  L.  Glasson.  B.A.,  D.Sc,  Mr.  J.  A.  Johnson,  M.A., 
Dr.  Fritz  Noetling,  Mr.  E.  L.  Piesse,  B.Sc,  LL.B.,  and  Mr. 
Leonard  Rodway. 

The  Council  at  its  first  meeting  elected  Dr.  Butler  to  be 
its  Chairman,  and  appointed  Mr.  Piesse  to  be  Honorary 
Secretary,  and  Mr.  Rodway  to  be  Honorary  Treasurer.  On 
the  death  of  Dr.  Butler  in  July,  Dr.  Clarke  was  elected 
Chairman  for  the  remainder  of  the  year. 

The  Council  elected  Drs.  Butler,  Clarke,  and  Noetling, 
Professor  Flynn,  Mr.  Piesse,  and  Mr.  Rodway  to  be  Trus- 
tees of  the  Tasmanian  Museum  and  Botanical  Gardens 
during  the  current  year. 

Seven  ordinary  meetings  and  one.  special  meeting  of  the 
Council  were  called  in  the  pe>riod  fix>m  the  Annual  Meeting 
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to  the  end  of  the  year.  The  attendances  of  members  were 
as  follow:— Dr.  Butler  (died  15th  July),  5;  Dr.  Clarke,  8  ; 
Professor  Flynn,  3  ;  Mr.  Giblin,  5  ;  Dr.  Glasson,  6 ;  Mr. 
Johnson,  6  ;  ^Dr.  Noetling,  6  ;  Mr.  Piesse,  8  ;  Mr.  Eodway, 
7. 

Mectiiuja  of  the  Society. 

Five  Monthly  General  Meetings  of  the  Society  and  one 
Special  General  Meeting  (immediately  following  the  An- 
nual Meeting)  were  held  during  the  year.  During  the 
later  part  of  the  year  the  war  occupied  the  attention  of 
some  members  who  had  promised  papers,  and  several  were 
engaged  in  military  service,  and  the  Council  therefore 
recommended  that  three  of  the  Ordinary  Monthly  Meet- 
ings be  allowed  to  lapse.  Six  papers  were  read  during 
the  session,  and  several  addresses  were  given  by  members. 

Me7nbers. 

During  the  year  10  candidates  were  elected  to  the 
Society,  of  whom  9  accepted  the  obligations  of  member- 
ship. The  Society  lost  32  members  thro'Ugh  death,  resigna- 
tion, or  change  of  residence.  Tlie  number  of  ordinary 
membei-s  at  the  end  of  the  year  was  134.  There  were  also 
8  members  who  have  compounded  their  subscriptions  for 
life,  4  honorary  members,  and  15  corresponding  members. 

Obituary  notices  of  the  deceased  members  will  be  found 
at  the  end  of  the  Report.. 

Papers  and  Proceedings. 

The  additional  exchanges  which  have  been  arranged 
have  again  necessitated  a  larger  edition  of  the  "Papers  and 
Proceedings,"  and  the  Council  ordered  650  copies  for  1914. 

Catalogue   of  Periodicals. 

Early  in  the  year  the  Council  resolved  to'  undertake  the 
preparation  of  a  union-catalogue  of  the  periodicals  in  the 
libraries,  in  Tasmania.  This  proposal  was  brought  to  the 
notice  of  the  managing  bodies  and  librarians  of  the  various 
librax-ies,  and  all  of  them  very  courteouslv  assisted  the 
■Council  by  supplying  lists  of  the  periodicals  in  their  collec- 
tions. The  catalogue  has  been  conapiled  in  manuscript 
from  these  lists,  and  from  the  recently-completed  catalogue 
of  the  Society's  library. 

It  is  believed  that  the  catalogue  includes  all  impoi-tant 
•collections  in  Tasmania  which  are  available  to  the  public. 
The  Council  hopes  that  in  thus  bringing  together  a  cata/- 
logue  of  the  resources  of  the  various  librcunes,  the  Society 
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mav  lighten  the  work  of  those  who  have  to  consult 
periodical  publications. 

The  catalogue  came  to  the  notice  of  the  Chief  Secretary, 
the  Honourable  J.  E.  Ogden,  towards  the  end  of  the  year, 
and  he  has  been  able  to  aiTange  that  funds  shall  be  px'o- 
vided  by  the  Government  for  printing  it.  The  Council 
feels  that  the  thanks  of  the  Societv  are  due  to  the  Govern- 
ment for  sanctioning  an  expenditure  which  will  make  the 
catalogue  more  readily  available  for  members,  as  well  as 
accessible  to  the  public. 

The  catalogue  includes  periodical  publications  of  all 
kinds,  except  newspapers  published  in  Tasmania.  It  is 
proposed  to  include  the  latter  in  a  separate  catalogue, 
which  will  include  the  principal  collections  in  other  coun 
tries  in  which  Tasmanian  newspapers  are  to  be  found. 
Materials  for  the  catalogue  of  newspapers  have  been 
obtained  from  many  libraries  in  Australia,  New  Zealand, 
and  England,  as  well  as  from  libraries  in  Tasmania. 

It  is  hoped  that  particulars  of  other  collections  may  be 
obtained  during  1915.   and  the  catalogue  completed. 

The  J.ihrttrij. 

The  stock-taking  of  the  library,  which  was  commenced  in 

1913,  was  completed  early  in  the  year.  The  number  of 
books  and  pamphlets  in  the  library  at  the  end  of  1913  was 
found  to  be  10,359  ;  and  there  were  over  300  majDs,  about 
500  newspapei-s,  and  about  400  manuscripts,  prints,  etc. 

During  the  year  956  books  and  pamphlets  were  received, 
making  a  total  of  11,315  in  the  libraiy  on  31st  December, 

1914,  besides  1.267  maps,  newspapers,  manuscripts,  etc. 
Most  of  the  accessions  were  obtained  bv  presentation  in 
exchange  for  the  Society's  publications.  The  presentations 
during  the  year  were  of  a  published  value  of  about  £290. 

An  author-catalogue  of  the  library  was  prepared  during 
the  year. 

Owing  to  the  large  proportion  of  the  Society's  income 
which  was  required  to  meet  the  great  increase  in  the  cost 
of  printing  the  "Papers  and  Proceedings,"  the  Council  was 
able  to  sanction  only  a  small  expenditure  on  the  library. 
It  was  not  possible  to  make  much  progress  with  the  arrears 
of  binding,  but  the  Council  hopes  that  some  funds  may  be 
available  for  this  purpose  during  the  coming  vear. 

A  large  number  of  new  exchanges  were  arranged  during 
the  year,  and  the  number  of  institutions,  etc..  on  the 
Society's  distribution  list  at  the  end  of  the  year  was  214. 
Presentations    were    made    bv    222    institutions,    etc..    and 
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several  made  special  presentations  to  complete  the  series - 
of  their  publications  in  the  library.  The  number  of 
periodicals  of  which  current  numbers  ai'e  received  by  the 
Society  is  now  about  330. 

Hit  Ohjtctx  of  the  Society. 

At  a  Special  Meeting  following  the  Annual  Meeting,  the 
Council  proposed  to  the  Society  that  its  objects  should  be 
extended  to  include  all  branches  of  knowledge.  A 
memorandum  submitted  by  the  Council  in  support  of  this 
proposal  is  jDrinted  in  the  "Abstract  of  Proceedings."'  The 
proposal  received  the  unanimous  support  of  the  members 
present,  and  the  necessary  alteration  was  made  in  the 
Rules. 

Gnvernmetif  Grant  to  the  Sociefij. 

The  Council  brought  to  the  notice  of  the  Government  the- 
desirabilit}'  of  assisting  scientific  workers  in  Tasmania  by 
a  grant  to  the  Society  in  aid  of  the  printing  of  its  "Papers 
and  Proceedings."  The  Council  is  pleased  to  report  that 
a  grant  of  £100,  for  the  State  financial  year  1914-15,  has. 
been  made. 

Fxyr]i(ih)(/ii  and  Ed ucation   Section. 

Four  meetings  of  the  Psychology  and  Education  Section 
were  held  during  the  year;  the  average  attendance  of 
members  was  nine. 

Ml-.  L.  H.  Lindon  was  elected  Chairman  of  the  Section, 
and  Mr.  J.  A.  Johnson  Secretaiy.  The  members  who  took 
part  in  the  meetings  of  the  Section  were  Messi-s.  W.  C. 
-AniL^s,  G.  V.  Brooks,  S.  Clemes,  W.  H.  Clemes,  L.. 
Dechaineux,  S.  R.  Dickinson,  L.  F.  Gibliu,  J.  A.  Johnson, 
L.  H.  Lindon,  E.  Morris  Miller.  P.  H.  Mitchell,  R.  C. 
Stephens,  Gordon  Wood,  and  Walter  Wright. 

The  following  papers  were  read  and  discussed  :  — 

1.  "Spatial  Perception."     By  L.  Dechaincux. 

2.  "Memory."     By  L.  H.  Lindon. 

3.  "Tlie  Evolution  of  Educational  Theory.  "     By  S.  R,. 

Dickinson. 
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(•^bituanj  notices;. 

REV.  F.  H.  BARING,  M.A.,  F.K.C.S. 

Rev.  F.  H.  Baring,  M.A.,  F.R.G.S..  was  elected  a  life 
member  in  1907.  He  resided  at  Triabimna.  He  died  in 
New  Zealand  in  September,  1914. 


THE  HON.  (J.  H.   CUTLER,  M.R CS.,  L.R.U.P.,  M.L.C.,  1S54-10U. 

The  Honourable  Gamaliel  Henry  Butler  was  a  son  of  the 
Honourable  Henrj^  Butler,  a  member  of  the  House  ot 
Assembly,  and  some  time  its  Speaker.  He  was  educated 
at  the  High  School  at  Hobart,  arfd  in  London,  where  he 
qualified  as  a  medical  practitioner.  He  afterwards  re- 
turned to  Hobart  and   pr.K;tised  tbero  until  liis  death. 

Dr.  Butler  was  elected  to  the  Legislative  Council  in 
1896,  and  from  1909  until  a  few  months  before  his  death 
he  was  Chief  Secretary  of  Tasmania.  He  was  a  member 
of  many  public  and  semi-public  bodies,  and  he  gave  much 
of  his  time  to  the  service  of  the  community. 

In  1896,  on  the  formation  of  the  Medical  Section  (now 
the  Tasmanian  Branch  of  the  British  Medical  Association), 
Dr.  Butler  became  a  member  of  the  Society,  and  in  1901 
he  was  elected  to  the  Council.  In  1911  the  Council  cliosf 
him  to  be  its  Chairman,  ^nd  in  the  same  year  he  was 
elect-cd  Chairman  of  the  Trustees  of  the  Tasmnian  Museum 
and  Botanical  Gardens.  He  rarely  missed  a  meeting  of 
either  body,  and  his  colleagues  owed  much  to  his  kindly 
and  expeditious  conduct  of  their  affairs,  and  to  the  wise 
advice  which  his  wide  experience  frequently  enabled  him 
to  sivc. 


HEUT.-COLONKL  UK  HARD  CHARLES  LKWLS,  D..S.O.,  18(i2-1314. 

Lieut.-Colonel  Lewis,  who  was  born  in  Hobart  in  1862, 
was  engaged  for  the  greater  part  of  his  life  in  commercial 
pui-suits  in  Southern  Tasmania.  He  served  in  the  South 
African  War  in  command  of  a  company  of  the  Imperial 
Bushmen,  raised  in  Tasmania,  and  saw  much  active  service 
and  hard  fighting.  For  his  sei-vices  he  was  awarded  the 
Distinojuislied  Service  Order,  iind  was  promoted  to  the  rank 
of  major.  Tlie  doiiii^s  of  tlie  force  witli  wliicli  be  served 
were  reronled  in  a  book,  "On  the  Veldt,"  wlii.h  he  published 
hi  Hobart  in  l!)0-!.  He  was  elected  a  meiuber  of  the  Society 
in  the  same  v<>iir. 
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THH  HON.  JAMK.S  MAd'AllLANK,  lS44-l!)l'i. 

Mr.  ]Macfarlaue  was,  born  in  Scotland.  He  came  to 
Tasmania  in  1870,  and  engaged  in  shipping.  Mr.  Macfar- 
lane  was  elected  to  the  Federal  Senate  in  1901,  and  again 
in  1903,  and  he  occupied  his  seat  until  1910.  He  was 
elected  to  the  Society  in  1870. 

ARTHUR  AUGUSTUS  STKPHP^XS,  JJ.A.,  1807-11)14. 

Mr.  Stephens  was  for  many  years  principal  of  Queen's 
■College,  Hobart,  and  at  the  time  of  his  death  he  was  vice- 
master  of  Hutchins  School.  He  was  a  very  successful 
teacher.  He  became  a  member  of  the  Societ}^  in  1911,  and 
took  much  interest  in  the  meetings  of  the  Psychology  and 
Education  Sectioii. 

ALEXANDER  OEOR(}E  WEliSTER,  18:30.l>.il4. 

Mr.  Alexander  George  Wel>ster  was  bora  in  London  in 
1830,  and  came  to  Tasmania  when  only  10  years  of  age. 
Mr.  Webster  was  occu2>ied  in  commercial  pursuits  for  the 
greater  part  of  his  life,  and  was  one  of  the  most  successful 
merchants  in  Tasmania. 

Mr.  Webster  was  elected  to  the  Society  in  1865,  and  in 
1871  he  became  a  member  of  the  Council.  He  served  on 
the  Council  until  1907,  and  for  several  years  before  his 
retirement  he  was  a  Vice-President.  He  was  also  a  Trustee 
of  the  Tasmanian  Museum  and  Botanical  Gardens,  and 
after  his  retirement  from  the  Cotmcil  he  retained  a  seat  as 
•Crown  Tiiistee.  He  was  Chairman  of  the  Trustees  for  some 
years,  and  took  especial  interest  in  the  management  of  the 
Botanical  Gardens. 

Mr.  Webster  was  for  some  time  Master  Warden  of  the 
Marine  Board  of  Hobart.  He  also  served  on  several  other 
public  bodies. 
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Lecogaster,  4*^.  53''-55. 
caeruiea,   54. 

Leptidae,  36,  38-47. 
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IJoport,  annual,  90-108. 
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88. 
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